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Introduction

The purpose of this report is to provide preliminary information

on site climatology useful for the design and evaluation of HUD Operation

Breakthrough prototype building systems. In order to evaluate the

design as well as the performance of building systems, the following

environmental parameters are considered essential.

Temperature

Humidity

Wind speed and direction

Precipitation (snow and rain)

Solar radiation (direct and diffuse)

Ground temperature (depth of frost)

Background noise level

Air contamination

Earthquake risk

Climatological data for Breakthrough sites that pertain to the

above parameters are scattered throughout the scientific literature.

The bulk of the information presented, however, comes from the pub-

lications of the Environmental Science Services Administration (ESSA).

The charge to the task group for this particular undertaking was to

rapidly assemble all available climatological data pertaining to the

above parameters for the Breakthrough localities, which actually con-

tain the proposed building sites.
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1. Sacramento, California (suburban site)

2. Wilmington, Delaware (suburban site)

3. Macon, Georgia (suburban site)

4. Indianapolis, Indiana (city perimeter site)

5. Kalamazoo, Michigan (suburban site)

6. St. Louis, Missouri (inner-city site)

7. Jersey City, New Jersey (inner-city site)

8. Memphis, Tennessee (inner-city site)

9. Houston, Texas (suburban site)

10. Seattle, Washington (suburban and inner-city sites)

Except for a few localities, most of the weather data reported

in the literature are recorded at airport weather stations. This fact,

however, is not too critical for the evaluation of Breakthrough building

systems located in the suburbs. For the inner-city sites, most of the

weather data recorded at the weather bureau city office should be

appropriate. Only the city office data for St. Louis and Seattle are

available, however, for the in-city sites listed above. Data for the

Jersey City and Memphis sites are, therefore, to be corrected from those

obtained at the airport weather stations"- . City maps shown in the Appendix

indicate relative locations of Breakthrough prototype sites with respect

to the downtown area and to the airports. These maps should be useful

in evaluating the correction factors for the airport weather data as

well as the background noise and air contamination of the prototype

sites

.

~- The corrections were made in accordance with the recommendations made
by H. C. S. Thom of the Environmental Science Service Administration.
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Climatological data required for the design of safe building systems

are usually the extreme values of parameters such as the highest recorded

wind velocity, the deepest snow fall, earthquake data and temperature

extremes. The building systems are expected to resist these natural

forces and to provide protection for the occupants. On the other hand,

the data required for the evaluation of the building performance over a

period of time are those data associated with the frequency and the

sequential nature of occurrences. This latter type of data are used

to predict the comfort of the occupants, energy requirements for

heating and cooling the building, and weatherability of building

materials. Data compiled herein are, therefore, assembled with a

view toward fulfilling the need for two requirements: one for the

design evaluation and a second for the performance evaluation.

It is most unusual in the planning of buildings and similar

engineering structures to have sufficient meteorological data available

at the site which can be used directly for design purposes. Regarding

wind data, for example, it is usually necessary to make use of detailed

records obtained at the nearest Weather Bureau Station. Because of

changes in terrain, a conversion may be required. This conversion can

take the form of a regression equation which requires that extensive

(approximately 4 years) simultaneous records be established for the

station and for the site; or the conversion may be based upon an eval-

uation of the terrain roughness and on assumptions concerning the

nature of the atmospheric boundary layer. It is believed that the

latter approach is the only reasonable one here because of the limited
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According to the 1967 ASHRAE Handbook of Fundamentals the Sol-air

temperatures (SAT) are calculated by the following formula:

SAT = ^ + DB - 7a (1)

where a, I, h and DB represent surface absorptivity of the solar radi-

ation, solar radiation per unit surface, surface heat transfer coef-

ficient and outdoor air dry-bulb temperature, respectively. The negative

term, -7a, represents the long wavelength radiation of the building

surface with respect to the sky. The direction cosine, "a", of the

surface is unity for a roof surface and zero for a vertical wall sur-

face. Theoretically, the Sol-air temperature can be considered to be

the maximum surface temperature when there is no heat conducted from

the exterior surface of the building to the interior surface. Surface

temperatures become very high when the surface is a perfect absorber

(e.g., black-colored surface with a value of ci near unity), when the

wind speed is low (very small value of h), when the Zenith angle is

small in a cloudless sky (a larger value of I) and when the coincident

air tenqjerature (DB) is also high.

6



The ASHRAE cooling load calculation procedure requires the use of

Sol-air temperature profiles. Profiles for a variety of locations are

not published in the 1967 ASHRAE Handbook of Fundamentals, nor are they

available from other literature sources. Each geographic location must

be separately calculated. This may be one of the reasons that some

engineers still prefer to use simplified or short-cut cooling load

calculation methods, similar to those used for the heating load. Since

many of the Breakthrough building systems may be different in design

from conventional buildings (for which most of the simplified or short-

cut methods have been developed in the past), it is recommended that the

ASHRAE cooling load calculation be followed rigorously. Upon this

premise, Sol-air temperature profiles for the ten cities have, there-

fore, been developed for this report. The values for solar radiation for

a cloudless sky for July 21 were first calculated using the same procedure

described in the 1967 ASHRAE Book of Fundamentals. These are given in

Table B (pp. 28-39) for all eleven sites. Since it is also required to

have the design day dry-bulb temperature profiles, these were also developed

on the assimiption that the dry-bulb temperature follows a simple harmonic

profile in a manner to achieve a maximiim value of 1% ASHRAE at 1600 hours

and a minimum value of 500 hours. The minimum value was calculated by sub-

tracting the daily range value listed in the ASHRAE weather data table from

the 1% data.
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The profile thus synthesized for Houston, Texas, for example, com-

pares well with the ten year mean daily profile representing the hottest

4/
days of each year, as shown in Figure 1~ . Similarly good comparisons

were obtained for five other cities. Phoenix, (Ariz.), Washington, (D. C),

Lake Charles, (Lao), Minneapolis, (Minn.)» and Medford, (Oreg.) as shown

in a dimensionless scheme of Fig. 2. Although, except for Houston, Texas,

these six cities are not the HUD Operation Breakthrough sites, it is

believed that the dimensionless relationship verified by these cities

should be equally valid for the Breakthrough sites.

The values of 0.15 and 0.3 were used for a/h of eq. (1) to be con-

sistent with the sample Sol-air temperature tables illustrated in the

Handbook of Fundamentals—'', Table C (pp. 40-62) shows the Sol-air tem-

perature profiles developed for the ten cities of Breakthrough building

sites.

B. Data for Energy Estimates

Accurate estimation of heating and cooling energy requirements is

important for evalxiating the Breakthrough building systems. This is

particularly important because of the many varieties of heating and

cooling systems available today which depend upon different energy

sources, types of heating and cooling processes, and types of energy

distribution systems. Thus, a difference in energy requirements between

systems may become a significant factor in the selection of a system.

The energy calculation, therefore, should utilize the most precise and

reliable up-to-date procedures. The most accurate procedures available

are based upon a computer simulation of the hour by hour operation of
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the heating and cooling system as it responds to the dynamic thermal

behavior of the building . This calculation procedure requires coincident

hourly observations of most of the parameters mentioned above for a period

of at least one year, when the annual energy usage is of primary concern.

Such hourly data are available on magnetic tapes from the National Cli-

matic Center, Ashville, North Carolina. The list of tape reel numbers

for ten Breakthrough localities is given in Table D (p. 63).

Although several computer programs are currently available to

perform this comprehensive hourly analysis for the energy requirements,

the cost for such a calculation may not be warranted in some cases,

particularly during early planning stages.

In lieu of the hourly calculation method because of time, cost,

availability, and accuracy requirement factors, three simplified methods

such as the degree-day method, equivalent full- load hour method, or

the "bin" method may be selected. The degree-day concept was designed

for residential applications based upon average conditions experienced

by several hundred homes in the Northern United States. The seasonal

total of the degree days based upon the reference temperature of 65 °F

for heating and cooling are given in Table A (p. 27), although the degree-

day data for the cooling energy estimate have not been as widely accepted

as that for the heating. The second method commonly used for estimating

cooling energy requirements has been the equivalent full-load hour

method. For this method the energy consumption for each of several

buildings of a given type is measured and expressed as the number of
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hours of operation at full load which would produce the same energy

consumption. These figures are then averaged to arrive at the equivalent

full-load hours for a given type of building in a given climatic region.

Annual cooling energy requirements are then estimated for a specific

building by multiplying the peak cooling load by the equivalent load

hours. The equivalent full-load hour data for conventional buildings

for the ten Breakthrough localities selected are not available. A

third technique which has been gaining acceptance is application of

the "bin" method. Each temperature "bin" contains hourly frequency of

occurrence of temperature spec^ified for the range of the "bin" (usually

in 5 °F increments). Heat gain or heat loss of the building is calcu-

lated and expressed as a function of ambient dry-bulb temperature (not

necessarily a linear function). The total energy requirements are then

calculated from the sum of the product of the heat load and the frequency

of the "bin". By making the width of the temperature "bin" smaller, the

accuracy of the energy estimate obtained by this method can be increased.

For the benefit of engineers who might want to use the "bin" method,

"bin" data from Air Force Manual (AFM) 88-8 for the ten Breakthrough

localities ... are shown in Table E (pp. 64-84). A detailed account

of the use of the "bin" method is given in reference (5).
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C. Solar Radiation

Table A (p. 26) shows the maximum daily total solar radiation upon

a horizontal surface; it was calculated for the cloudless day of July 21

using the method described in reference (1). The average percent of proba

ble sunshine for the months of July and January may be important for the

design of lighting and this data is obtained from reference (11).

More detailed data for the solar radiation levels are given in

Table B (pp. 28-39).

D. Coincident Wind Velocity for the Heating and Cooling Load Calculation

Coincident wind velocity designated as VL, L, M and H in Table A (p.

25) as associated with the temperature data refers to the following classi

fication— :

* /
VL: Very light where 70%— or more of the cold extreme hours

are coincident with wind speeds less than or equal to

7 mph

L: Light, 50 to 69 percent of cold extreme hours are less

than or equal to 7 mph wind speed

M: Moderate, where 50 to 74 percent cold extreme hours are

coincident with wind speeds of more than 7 mph

H: High, where 75 percent or more of the cold extreme hours

are coincident with wind speeds of 7 mph and 50 percent

of the cold extreme hours are coincident with wind speeds

of more than 12 mph.

*7— The percentage figures used in this section refer to the percentage
of the number of winter hours.
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Figures 3 through 22 show pictorially the annual frequency of the

occurrences of coincident wind speeds and dry-bulb temperatures and

relative humidities for the ten Breakthrough localities while Figures

23 through 32 indicate the summer and winter coincident wind speed pro-

files with respect to the wind direction.

E, Ground Temperature

Ground temperature data are needed for calculations to the

estimate heat gained or lost from the basement floors and walls. These

data are also needed for the design of underground heat distribution

systems and to evaluate the probabilities for a freeze-up of water

mains and sewage disposal lines. It should be noted that underground

temperature at depths greater than 30 ft remain relatively unchanged

throughout the year at the annual average air temperatures listed in

Table A (p. 25). The well-water temperature is also equal to the annua

average air temperature. However, most underground installations

require heat transfer calculations because they are usually installed

at depths less than 10 ft from the surface. Listed in Table A are the

integrated average earth temperatures from the surface to the ten foot

depth for summer and winter conditions. These values are derived by

a method similar to that described in reference (7) assuming the

2
thermal diffusivity of soil to be 0.025 ft /hr. Unless the soil is

extremely dry or unless there are strong underground heat sources
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nearby, data shown in Table A should be a good approximation of the

undisturbed soil temperature for the evaluation of underground in-

stallations. The freezing depth indicated in Table A (p. 25) was

approximated from the earth temperature data compiled in reference (7).

The following qualitative estimates of ambient noise levels at

the various Breakthrough sites were made by inspection of maps

(Appendix) showing locations of nearby highways, airports, or other

noise sources. Without field inspection and measurement, sufficient

data are not available to enable quantitative estimates of the noise

environments at these sites. It should be noted that the increased

density of building and people accompanying Operation Breakthrough

will result in further increases in ambient noise levels.

F. Background Noise Data

Site
Estimated Ambient

Noise Level Comments

Sacramento, Calif. Medium-to-High Local traffic, airport

New Castle County,
Del.

Medium-to-High Rural but near highways

Macon, Ga. Low - 1o -Me dium Assuming minimal high-
way noise

Indianapolis, Ind. High Highway, adjacent air

port, Indianapolis
Speedway

Kalamazoo, Mich. Medium-to-High Two miles from airport
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Jersey City, N. J,

Memphis, Tenn.

St. Louis, Mo.

Houston, Tex.

Seattle, Wash.

Seattle, Wash.
(King Co.)

High

Medium- to-High

High

Medium- to -High

Medium-to-High

Medium

High density urban areas

Urban area but strong
enforcement of anti-
noise ordinances

High density urban area

Local traffic, highway,
airports

Local traffic, highway,
airports

Highway

Pending availability of more quantitative data, it is recommended

that particular attention be given to noise control measures at all

sites where the estimated ambient noise level is high or medium-to-

high- .

G. Wind Data for Structural Design

Table F gives tabulated wind data for the stations nearest the

ten selected sites. These stations, in every case, are airport

locations with open exposures. References or data sources are indi-

cated in the column headings. Extreme mile wind speeds corresponding

to a mean recurrence interval of 50 years have been presented by

Thom (15) in the form of isotachs and are suggested as basic design

speeds, provided the appropriate terrain corrections are made. These

corrections can be most conveniently applied by use of the power law

and the average parameters suggested by Davenport (16, 17). Under

most strong wind (neutral) conditions, the mean velocity profile can

— Subsequent to this report, the background noise levels of the
Jersey City site have been measured (NBS Report 10219 entitled
"Noise Survey of Jersey City Operation Breakthrough Prototype
Site", November 1970.
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be described by the expression

where = wind speed at height Z

V = gradient wind speed first attained at height Z
G G

a = power law exponent

The gradient speed is assumed to be independent of local terrain

and therefore equal at station and site. This then allows the calcu-

lation of wind speeds at the site if the parameters a and Z are known.
G

The following average values have been suggested by Davenport (17).

Type of Terrain

Flat open country

Rough wooded country, city suburbs

Heavily built up urban centers

Because of their low probability of occurrence, extreme speeds

are not usually a satisfactory basis for evaluating structural per-

formance. For this purpose, mean wind speeds for January and July as

the mean annual wind speeds are presented in Table F. These data

indicate the relative windiness of the 10 localities and also indicate

the relative contribution of extratropical cyclones (for example, winter

storms) and thunderstorms being associated with the winter months. Also

included in Table F are the average number of storms per year which re-

.16

.28

.40

^G
^''^

900

1300

1400
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suited in wind speeds of 47 mph or greater. It will be noted that this

speed corresponds to a loading of approximately one-half the design load

and would produce up to 250 loading cycles during the 50-year design life

of the structure if wind gusts were neglected. The effect of high in-

tensity gusts would be primarily to increase the number of loading cycles,

say to 1000 or more during the 50-year life of the structure. Therefore,

the data listed in Table F (p. 85), coupled with known properties of

atmospheric boundary layers, can be used to establish the mean wind

climate at the 10 localities. Information sufficient for design and

evaluation of performance can be developed once the estimates of the

terrain roughness become available. It is recommended that an inspec-

tion of the surrounding terrain or the sites should be made by qualified

personnel for the purpose of estimating the effective roughness parameters.

H. Earthquake Data

In the design of buildings to resist lateral seismic forces, the

minimum total lateral shear is usually based on the expression

' " V = ZKCW (3)

where V = total lateral shear at the base

Z = numerical coefficient which depends on the seismic

zone in which the building is to be situated

K = numerical coefficient which depends upon the

structural frame characteristics
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C = nijmerical coefficient for the base shear which

depends upon the fundamental period of the

structure

W = total dead load.

Of the above factors, only Z has a regional variation. Since no

reliable method of predicting the time, place and intensity of eartli-

quakes exists, maps have been constructed indicating the areas whicli

have experienced destructive earthquakes in the past. These maps are

the only means available at this time by which the location of future-

destructive earthquakes may be anticipated. Zones range from 0 to 3

and are characterized by the following expected degrees of damage.

Zone Degree of Damage Z Value

0 None 0

1 Minor 0.25

2 Moderate 0.50

3 Major 1.0

A number of different seismic maps are in use, their zone

boundaries differing only slightly in most cases. Based on the most

recent edition of ANSI-A58-Sec . 6, the following seismic zones are

suggested for arriving at design loads:

17



Selected Site Seismic Zone

Sacramento, California 2

Wilmington, Delaware 1

Macon, Georgia 1

Indianapolis, Indiana 1

Kalamazoo, Michigan 1

St. Louis, Missouri 1

Jersey City, New Jersey 1

Memphis, Tennessee 2

;

Houston, Texas 1

, Seattle, Washington 3

Air pollution data for the ten Operation Breakthrough localities

are given in Table G. Included are the locations of the sampling

sites and the concentrations of suspended particulates, sulfur dioxide,

nitrogen dioxide and ammonia. The geometric mean (which gives a

better indication of the central tendency of the values than the

arithmetic mean), the 90% frequency distribution value (90% of the

readings are equal to or less than this value) and the period of years

that these averages represent are given in Table G (p. 86). Blank spaces

indicate data is not available. These concentrations represent averages

at the sampling sites; the values at the particular Breakthrough site

will vary and will depend on pollutant sources, and meteorological

and topographical factors (19).

I. Air Contamination Data

18



Little information is available in the literature concerning

application of these data in the design of housing systems. The

following statements, taken from reference (20), are given to illustrate

a correlation between exposure to sulfur dioxide and particulates and

the effects on health.

3
a. At concentrations ranging from 300-500 ng/m (microgram per

cubic meter) of sulfur dioxide (24-hour mean), with low

particulate levels, increased hospital admissions of older

persons for respiratory disease may occur; absenteeism

from work, particularly with older persons, may also occur.

3
b. A decrease from 140 to 60 jag/m (annual mean) in particulate

concentrations may be accompanied by a decrease in mean

sputum volume in Industrial workers.

3
c. Where concentrations range from 100-130 \ig/m and above

for particulates (annual mean) with sulfur dioxide concen-

3
trations (annual mean) greater than 120 p-g/m , children re-

siding in such areas are likely to experience increased

incidence of certain respiratory diseases.

These statements apply to outdoor pollutants, but pollutant levels

indoors have not received adequate attention. Considering the fact that

people spend most of their lives indoors, the matter of the quality of

indoor air becomes very important. Further efforts are recommended to

measure indoor and outdoor pollution levels simultaneously to relate

them to the various sources of air contaminations, both indoors and

19



outdoors and to other climatic parameters. With this type of information

it should be possible to specify air cleaning devices to maintain indoor

air at a healthful level of purity.

J. Precipitation Data

Extreme values in 24 hours and normals (1931-1960) of annual

totals for rain - and snowfall were obtained from reference (14) and

listed in Table A (p. 26), which also shows the snow load in Ibs/sq. ft.

on the ground as transcribed from reference (12).

K. Summary and Recommendations

Outdoor environmental data required for the design and the

evaluation of Breakthrough building systems have been assembled herein

from various sources. The parameters included are temperature, humidity,

wind, precipitation, solar radiation, ground temperature, soil condi-

tions, background noise level, air contamination and earthquake risk.

It is believed that the data presented in this report can be used to

prepare preliminary designs for the Breakthrough building programs.

However, more detailed and specific information should be prepared as

the Breakthrough program progresses, especially for use in the test

and evaluation phase.
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The following recommendations are made:

1. After review and approval by HUD this report is to be

made available to Breakthrough contractors for use in

their design work.

2 . Continue efforts to add to and refine the data given

with special priority to be given to (a) conduct field

inspections and measurements of the background noise

levels and terrain roughness at the Breakthrough sites,

and (b) measure coincident hourly data for air contam-

ination with reference to temperature, humidity and

wind data. These coincident data are essential for

predicting the indoor environment of a Breakthrough

building especially with respect to the design of the

indoor environmental control systems.
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Table B

Solar Radiation

ET; Equation of time, min.

R: Solar constant modifier

HO: Daily total radiation upon horizontal
surface, Btu/hr ft^

BETA; Solar altitude angle, degree

AZIHUTH: Solar azimuth angle, measured from
north , degree

IDN: Direct normal radiation, Btu/hr ft^

DIFF: Diffuse sky radiation, Btu/hr ft^

Total solar radiation values (for the clearness" number
of unity) expected to fall upon vertical wall surfaces
from eight compass directions and upon a horizontal
surface are tabulated in these tables.
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location: SACRAMENTO. CALIFORNIA

MONTHS 7 DAY=21 FOR LATITUDE^ ZH,^ LONGITUnF= 1?1.5

bT= -h,^000 H- .9690 SUNRZ- 5.0626 H0= 361^.11

CALCULATED SOLAR RADIATION DATA. tiTU/nP (SO. FT.)

TIME AIK MLTa AZI- IDN DIFF SOUTH SW WEST NW NORTH NE FAST SE HOK

U

HR TEMP (DLo) MUTH

1

.

71

.

0

.

13. 0 . 0

.

0

,

0

.

0

.

n

.

0 . 0 . 0 . 0

.

0 .

2. 60. 0

.

28 . 0

.

0

.

0 . 0

.

0

.

n

.

n

.

0 . 0 . 0 . 0

.

3 • o5. 0

.

42 • 0

.

0

.

0 . 0 . 0 . n

,

n

.

0 . 0 . 0 . u

.

1 • 6'+ . 0 . 53

.

0

.

0

.

0 . 0 . 0

.

0 , 0 . 0 . 0 . 0

.

0 .

'j

.

0 . 63 • [1

.

0 . 0 . 0 . 0 . n

.

0 . 0

.

0

.

0 . u

.

o

.

bb

.

10. 72. 107. IS. 13. 13. 13. 13. 45. 106. 1 13. 60 . 33.
7. bd

.

22. 81

.

196. 27. 30. 30. 30 . 30 . 59. 178. ?1 0. 136. 99.
t

.

71. 33. 90. 236. 32. 44. 44. 44. 44. 46. 185. 24? . 183. Ibl

.

9. 75. 45. 100. 257. 35. 88. 57. 57. 57. 57. 162. ?'56. 205. 21b.
10. 8U

.

56. 113. 268. 36. 126. 67. 67. 67. 67. 123. 204. 206. 259.
11. 8^. 66. 134. 274. 37. 152. 74. 74. 74. 74 . 75. 154. 185. 288.
12. 89. 72. 171. 277. 38. 163. 128. 77. 77. 77. 77. '51. 148. 30U.
13. 93. 69. 213. 276. 37. 158. 172. 129. 76. 76. 76. 76. bb . 295.
m

.

96. 60 . 240. 271 . 37. 138. 200 . 186. 104. 70. 70. 70. 70. 273.
15. 99. 50. 2 55. 262. 36. 104 . 208.. 226. 147. 61 . 61 . f=^l . 61 . 23b.
lb. lUO. 38. 2b7. 246. 33. 61 . 195. 243. 178. 50. 50 . 50. 50. 18b.
17. lUU. 26. 276. 216. 29. 36. 15ft. 228. 186. 56. 76. 36. 36. 12b.
lo. 99. 15. 284. 153. 21 . 20 . 95. 163. 147. 57. 20. 20. 20. 6U .

19. 9b. 293. 14. 2. 1

.

6. 14. 14. 7. 1

.

1 . 1

.

3.
20. 93. 0 . 303. n. 0 . 0. 0 . 0. 0. 0. 0 . n. 0. U.

21 . 89. 0. 313. 0. 0. 0. 0. n. n. 0. 0 . 0 . 0 . 0 .

22. 61+. 0. 32b. 0. 0 . 0. n

.

n. 0. 0. 0 . n. 0. u

.

23. 80 . 0. 341

.

0. 0 . 0 . 0. 0. n. 0. 0 . 0. u

.

u

.

2^. 75. 0 . 357. 0. 0. 0. 0. 0. 0. 0 . 0. 0. 0. u.
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location: WILMINGTON* DELAWARE

MONTh= 7 DAY=21 FOR LATITUDE=

ET= -6.2000 R= .9690 SUNRZ= U.

CALCULATED SOLAR

TIME AIR BETA AZI- ION DIFF SOUTH SW
HK TEMP (DEb) MUTH

1. 77. 0. 14. 0. 0. 0 . 0.

2. 75. 0. 29. 0. 0. 0. 0.

3. 74. 0. 42. 0. 0. 0. 0.
4. 73. 0 . 54. 0. 0. 0. 0.
'j. 73. • b4. n. 0. 0. 0.

b

.

71. 11

.

73. 119. 16. 14. 14.
7. 75. 22. 82. 200. 27. 31. 31 .

8. 77. 34. 91. 237. 32. 48. 45.
9. 79. 45. 10^. 257. 35. 94. 58.

10. 82. 56. lit.. 268. 36. 132. 67.
11. 84. 66. 138. 274. 37. 157. 79.
12. 87. 71 . 174. 276. 38. 168. 134.
13. 89. 66. 213. 275. 37. 162. 177.
14. 91

.

59. 239. 270. 37. 140 . 203.
15. 92. 49. 255. 261 . 36. 106. 210.
lb. 93. 37. 266. 244. 33. 62. 1Q5.
17. 93. 26. 2 76. 214. 29. 35. 157.
18. 92. 14. 285. 150. 20. 20. 93.
19. 91

.

3. 294. 11. 2. 1

.

5.

20. 89. 0. 303. 0. 0. 0 . 0.

21

.

87. 0 . 314. 0. 0. 0. 0 .

22. 84. 0. 327. 0. 0. 0 . 0 .

23. 82. 0. 342. 0. 0. 0. 0

.

2^+. 79. 0. 358. 0 . 0. 0. 0 .

39.7 LOMGITUOFz 75.6

'532 HOr 3615.2?

RADIATION nATA» RTI'/HR (SO. FT.)

WEST NW NORTH NF FAST SE HORIZ

0. 0. 0 . 0. 0. 0. U.

0. n. 0 . 0. 0. 0

.

0

.

0

.

0 . 0 . 0

.

0

,

n

.

0

.

n. 0. 0 . 0. 0. 0. U.
0 . n

.

0

.

0 . 0

.

0

.

0 .

14. 1 4 . 49. 1 17. 1 25. 69. 39.
31 . 31 . 5R. 179. 214, 142. 104 .

45. 45. 45. 182. 242. 107. 165.
58. 58. 58. 157. 2:^4 . 208. 218.
67. 67. 67. 116. ?ni

.

207. 260.
74. 74. 74. 74. 1 50. 186. 287.
76. 76. 76. 76. 86. 148. 298.

132. 75. 75. 75. 75. "6

.

292.
188. 103. 6C). 69. 60. 69. 269.
227. 147. 61

.

61 . 61 . 61 . 232.
243. 177. 4Q. 49. 49. 49. Ibi .

227. 1B4. 55. 35. 35. 35. 122.
160. 144. 56. 20. 20. 20. 57.
12. 12. 6. 1

.

1

.

1 . 2.

0, n. 0 . 0. n. 0 . 0 .

0. 0. 0. 0. 0. 0. U .

0 . n. 0

.

0. 0

.

n

.

0.

0 . n

.

0. 0 . 0

.

0

.

u

.

0. n. 0 . n

.

0

.

0

.

u

.
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LOCATlUfj; N'ACOn. GtORGIA

MONTH= 7 DaY = ^1 for LATITUDE= 32.7 L0MGITIJDF= B3.6

tl- -b.200n H- .c)690 SUNR2= 5.7fc47 H0= 7621. 7^

CALCULATED SOLAR RADTATIOn DATA* RTU/h" (SQ. FT.)

TIN'E AIR BETA AZI- IDrj DIFF SOUTH Sw WEST MW flOPTH NF rAST <--,E HOKIZ
HK TLMP (DEo) MUTH

1

.

bO

.

0 . D . 0 . n

.

0 . 0 . 1 . 0. 0 . n

.

0 . (3

.

u

.

2 . 78. 0 . 22. n

.

0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . u

.

3. 77. 0 . 37. n

.

n

.

0 . 0 . 0 . 0 . n

.

n

.

0 . 0 . 0 .

u

.

7b. 0. 49. 0 . 0 . 0 . 0 . 0. 0 . 0 . 0 . 0 . 0 . u

.

5. 76. 0 . 59. 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . u

.

6. 77. 3. bb . 4 . 1

.

0 . 0 . 0 . 0. 2. 5. 5. 2 . 1

.

7. 78. 15. 7b. 152. 21 . 20. 20 . 20 . ?n. 5«. 147. 162. f^4
. 59.

8 • 80 . 27. 82. 218. 30. 37. 37. 37. 37. 63. 192. ?30 . l-^b. 129.
9. 83. 40. 9U. 249. 34. 52. 52. 52. =^2. 52. 187. 243. in?. 192.

lU . 86. 52. 99. 265. 36. 89. 64 . 64. 64. 64 . 159. 224. 1°5. 24b.
11 . 88. 64. 113. 273. 37. 119. 73. ,73. 73. 73. 118. 182. 182. 284.
12. 91 . 75. 141 . 27R. 38. 136. 86 . 73. 78. 7P . 7B. 124. 30 b.

13. 94. 77. loU . 278. 38. 138. 105. 79. 79. 79. 79. ini. 136. 309.
14. 96. 68. 240 . 275. 37. 126. 173. Ib3. 101. 75. 75. 75. 7b. 294.
lb. 97. 57. 2b7. 2b9. 37. 101 . 193. 21 1 . 146. 67. 67. 67. 67. 2bl.
lb. 98. 44 . 2o7. 256. 35. 6b. 192 . 239. 179. 56. 56. 56. 56. 213.
17. 98. 32. 275. 232. 32. 43. 169. 239. 194. 60 . 43. 43. 43. Ib3.
18. 97. 19. 2b2. 183. 2b. 27. 120 . 195. 172. 63. 27. 27. ?7. Ob

.

19. 9b. 7. 290 . 62. 8. 7

.

33. 65. 65. 28. 7. 7. 7. Id.

20 . 94. (]

.

29tt. 0 . 0 . 0 . 0 . 0 . n . 0 . 0 . 0 . 0 . U .

21

.

91 . 0 . 3U7. 0 . 0 . 0 . 0 . n

.

n

.

0 . 0 . 0 . 0 . 0 .

22. 8b. 0 . 31b. 0 . 0 . 0. 0 . 0 . 0 . n

.

0 . 0 . 0 . 0 .

23. 86. 0 . 332. 0 . 0 . 0 . 0 . 0 . n

.

0 . 0 . 0 . 0 . u

.

24 . 83. 0 . 34b . 0 . 0 . 0 . 0 . 0 . n

.

n

.

0 . 0 . 0 . u

.
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location: IhUIANAPOLlS* INDIANA

MONTh= 7 DAYr21 FOR LATITUDE= 39.7 LOtiGITlJDE:= 86.3

tT= -6.2000 R= .9690 SUNRZ= 5.661U H0= 361'*. 96

CALCULATED SOLAR RADIATION DATA» RTU/HR (SO. FT.)

1 MKX I 1^ AIR r I L- I r\ AZI- IDN IFF SOUTI- QUI W C O 1
Mill MP PACT c c

UP 1 CMP MUTH

X . 7S . 0

.

^ . u

.

0

.

n

.

\j . u . n u

.

0

.

\j . n - U •

p .C. . 7 ^ . u • 1 u n
11

.

n - nu

.

n
1 ' .

nU . u . n u • n
»
O . 751 C. • nu

.

3<J .
nu . n nu . U . u

.

nU . U .
nU .

n
1) .

(Iu • U •

1.H . 7 1 u

«

U6. 0. n n nV .
nu . nu .

nU , n •11

.

u

.

n u •

D » 7 1 * n

.

57. 0. n - u , nu

.

nu .
nU . n

.

ij . nu

.

U •

A -O • 7P * bb. 12. c • X .
1
X . D . X^ . D • p .& •

7. 73. m. 75. 150. 20. 20. 20. 20. 20. 56. 145. 160. Q3. 58.
0. 75. 26. 84, 214. 29. 35. 35. 35. 35. 55. 184. ??7. 157. 122.
9. 78. 37. 94. 244. 33, 62. 49, 49. 4Q. 177. 24 3. 105. 181.

iu. 81. U9. 105. 261

.

36. 106. 61. 61. 61. 61. 146. 227. 210. 232.
11

.

63. 59. 121. 270. 37. 141. 69. 69. 69. 69. 103. IPfl. 204. 269.
12. 8b. 68. 147. 275. 37. 162. 96. 75. 75. 75. 75. 1 32. 177. 29ii.

13. 09. 70. 174. 276. 38. 168. 134. 76, 76. 76. 76. 86. 148. 298.
14. 91. 66. 222. 274. 37. 158. 187. 150, 74. 74. 74. 74. 79. 287.
15. 92. 56. 244. 268. 36. 132. 208. 201. 116. 67. 67. 67. 67. 2bU.
lb. 93. i+S. 256. 257. 35. 94. 208. 234. 157. 57. 57. 57. 57. 218.
17. 93. 34. 269. 237. 32. 48, 187. 2'*2. 182, 45. 45. 45. 45. lo5.
lb. 92. 22. 276. 200. 27. 31. 142. 214. 179, 58. 31. 31. 31. 104.
19. 91

.

11. 287. 118. 16. 14. 69. 125. 117, 49. 14. 14. 14. 39.
20. 89. • 29b. 0. 0. 0. 0. 0. 0. n. 0. 0. 0. U.

21. 8b. 0 . 30o. 0. 0. 0. 0. n. n. 0. 0. 0. 0 . 0.

22. 83. 0. 318. 0. 0, 0. 0. 0. 0. 0. 0. 0. 0. 0.

23. 81. 0. 331. 0. 0. 0. 0. 0. n. 0. 0. 0. 0. u.

21+. 78. 0. 34b. 0. 0. 0. 0. 0. 0. n. 0. 0. 0. u.
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location: KALAMAZOO* MICHIGAN

MONThr 7 DAY=21 FOR LATITUDE: 1*2.2 LONGITt)DE:= fi'^.S

ET= -6.2000 K= .9690 SUNRZ^ 5.4304 H0= 3603.10

CALCULATED SOLAR RADIATION DATA. BTU/hP (SO. FT.)

TIME AIR BETA AZI- IDN DIFF SOUTH SW WEST MW NORTH NF FAST SE HOKIZ
HR TEMP (DEu) MUTH

1. 73. 0. 4. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. u

.

2. 71

.

0. 2u

.

0. 0. 0. 0. 0. 0. 0. 0. 0. 0. u

.

3. 70. 0. 34. 0. 0. 0. 0. 0. 0. n. 0. 0. 0. u

.

4. 69. 0. 47. 0. 0. 0. 0 . n. n. 0. 0. n. 0 . 0.

5. 69. 0. 58. 0. 0. 0. 0 . 0. 0. 0. 0 . 0 . 0. u

.

6. 7U. 6. 6b . 43. 6. 5. 5. 5. 5. ?i

.

44 . 44. 21. lu.
7. 71. 16. 77. 165. 22. 22. 22. 22. 2?. 5B. 156. 1 77. 107. b9.
fa. 73. 27. 87. 219. 30. 37. 37. 37. 37. 49. 183. 232. 167. 13U.
9. 76. 38. 97. 247. 34. 74. 50. 50. 50. 50. 169. 242. 202. 187.

10. 79. 49. IIU. 262. 36. 1 18. 61

.

61. 61 . 61 . 135. 222. 21b. 234.
11 . a2. 59. 127. 270. 37. 153. 69. 69. 69. 69. 89. IflO. 207. 268.
Ik. 85. 66. 154. 274. 37. 173. 109. 74. 74. 74. 74. 123. 179. 288.
13. 68. 6H. 17U. 275. 37. 177. 135. 75. 75. 75. 75. '33. 160. 29^^.

14. 90. 63. 22 k. 273. 37. 164. 196. 155. 72. 72. 72. 72. 78. 200 .

lb. 91. 54. 243. 266. 36. 136. 214. 205. 114. 65. 65. 65. 65. 252.
lb. 92. 44. 258. 255. 35. 95. 211 . 236. 155. 56. 56. ^6. =-6. 210 .

17. 92. 33. 269. 234. 32. 48. Iflo. 241. IRO. 44. 44. 44, 44

.

lb».
lb. 91

.

21. 278. 195. 27. 30. 13R. 210. 176. 56. 30. 30. 30. 98.
19. 90. 11

.

288. 112. 15. 13. 64. IIR. 111. 47. 13. 13. 13. 3d •

20. 88. • 298. 0 . 0. 0. 0 . 0. 0. 0. n

.

n. 0. u

.

21. bb. 0. 308. 0. 0. 0. 0. n. 0. 0 . 0. 0. 0. U .

2ii. 62. 0. 320. n. 0. 0. 0. n. 0. 0 . 0. 0 . 0 . 0 .

i;3. 79. 0 . 333. 0. 0. 0. n. 0. n. 0. 0. n

,

0 . 0 .

24. 76. 0. 348. 0. 0. . 0. 0. 0. 0 . 0. 0. 0. 0. u

.
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location: sr. louis» Missouri

MONTHS 7 DAY=21 FOR LATITUDE= 38.6 L0MGITUDF= on.

2

tT= -6.^000 R= .9690 SUNRZ= U.9710 H0= 361fi.77

CALCULATED SOLAR RADIATION DATA» RTU/HP (SO. FT.)

IIME AIR HETA AZI- IDN DIFF SOUTH SW V<EST NW NORTH NE FAST SE H0RI2
HK TEMP (DEG) MUTH

1 Q 1 n 1 ji14. U .
r\U . U • U •

r\ n0 • 0 .
ftu • 1J • U • u

.

c. . wnou • U . 5 U . n n u •
nU • u

.

r\
11 t U . u • U • u

.

3. 79. 0. 43. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. u

.

4. 78. 0. bH. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. u

.

5. 78. • 64. 0. 0. 0. n. 0. 0. n. 0. 0. 0. u.
6. 79. 11. 73. 118. 16. 14. 14. 14. 14. 49. 117. 125. 69. 39.
7. 80. 23. 81. 201. 27. 31. 31. 31. 31. 59. leo. 215. 142. lOH.
b. 81. 314. 90. 238. 32. 47. 46. 46. 46. 46. 184. 242. 186. 167.
9. 81+. 16. 101. 258. 35. 92. 5fl. 58. 58. 58. 159. 234. 206. 220.

10. 86. 57. lib. 269. 37. 129. 68. 68. 68. 68. 118. 200. 20b. 2o2.
11. 88. 67. 137. 275. 37. 154. 78. 74. 74. 74. 74. 14Q. 183. 289.
12. 90. 72. 17b. 277. 38. 164. 133. 77. 77. 77. 77. 85. 14 4. 300.
13. 93. 68. 2lD. 275. 37. 158. 175. 134. 75. 75. 75. 75. 92. 293.
lu. 9U. 60. 241. 271. 37. 136. 201 . 190. 108. 70. 70. 70. 70. 27u.
lb. 9b. 49. 2 bo. 261. 36. 101. 208. 228. 150. 61 . 61

.

61 . 61

.

231.
16. 96. 37. 267. 244. 33. 58. 193. 243. 180. 49. 49. 49. 49. 180.
17. 96. 2b. 27o. 212. 29. 3b. 154. 225. 185. 56. 35. 35. 35. 119.
lb. 9S. 14. 2Hb. 145. 20. 10. 89. 154. 140. 55. 19. 19. in. b4.
19. 9*+. 3. 294. 5. 1. 0. 2. 5, 5. ?. • • • 1

.

20. 93. U

.

304. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0 .

21. 9U. 0 . 31b. 0. 0. 0. 0. 0. 0. 0. 0. n. 0. u

.

22. 88. 0. 32 7. 0. 0. 0. 0. 0. 0. 0 . 0. 0. n

.

u

.

23. 8b. 0. 3h2. 0. 0. 0. 0. 0 . 0. 0. 0. 0, 1)

.

u

.

2U. 84. 0. 3b6. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. u

.
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location: jlrsly city» nfw jersey

month= 7 nay=21 for latitude= u0.7 lo^igitudf= 7u.2

El= -6.2000 K= .9690 SUNR2= '+.B117 H0= 3610.80

CALCULATED SOLAR RADIATION DATA» PTH/HP (SO. FT.)

UIFF SOUTH SW WEST NW NORTH NE FAST SE HOKIZI ME AIR BETA AZl- IDN
HR TEMP (DEO) MUIH

1. 76. 0. 15. 0.

2. 74. 0. 30. 0.

3. 73. 0. 43. 0.

^. 72. 0. 54. n.

b. 72. 2. 65. 1.

b. 73. 13. 74. 133.
7. 74. 24. 83. 205.
8. 76. 35. 95. 240.
9. 78. 46. 104. 258.

10. 81. 57. 119. 269.
11

.

83. 66. 142. 274.
12. 86. 70. 178. 276.
1-3. 88. 66. 215. 274.
m. 90. 58. 239. 269.
lb. 91. 47. 255. 260.
16. 92. 36. 260. 242.
17. 92. 25. 27d. 210.
IH. 91. 14. 285. 143.
19. 90. 3. 294. 6.

20. 88. 0. 304. 0.

21. 86. 0. 31b. 0.
22. 83. 0. 329. 0.

23. 81. 0. 343. 0.

24. 78. 0. 359. 0.

0. 0. 0. 0. 0.
0. 0. 0. 0. n.
0. 0. 0. 0. 0,
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.

18. 17. 17. 17. 17.
28. 33. 33. 33. 33.
33. 55. 47. 47. 47.
35. 101. 58. 58. 58.
37. 138. 68. 68. 68.
37. 163. 88. 74. 74.
38. 172. 142. 76. 76.
37. 165. 183. 138. 74.
37. 141. 207. 192. 104.
35. 105. 212. 229. 147.
33. 60. 194. 243. 177.
29. 34. 154. 224. 183.
19. 18. 87. 152. 130,
1. 1. 3. 6. 6.
0. 0. 0. 0. 0.

0. 0. n. 0. 0.
0. 0. 0. 0. 0.
0. 0. n. 0 0.

0. 0. 0. 0. 0.

0. 0. n. 0. 0.

0. 0. 0. 0. u.
0. 0. n. 0. 0.
0. 0. n. 0. 0.

0. 1

.

1

.

0. u

.

52. 130. 141 . 79. 47.
56. 181. 148. 110.
47. 179. 243. IQl. 170.
58. 151. ??2. 211. 222.
68. 109. 209. 262.
74. 74. 143. 186. 287.
76. 76. 7Q. 146. 296.
74. 74. 74. "3. 288.
68. 68. 68. 68. 2ob.
59. 59. 59. 22b.
48. 48. 48. 46. 17b.
55. 34. 34. 34. 1 lb.
55. 18. 18. 18. 53.
3. 1

.

1 . 1

.

1.

0. 0. n. 0. 0.

0. n. n. 0. U.

0. 0. n. 0 . u

.

0. 0. 0. 0. 0.

0. 0. 0. 0. 0.
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location: mlmphis. Tennessee

month= 7 day=21 for latitude= 35.1 longituner qo.o

LT= -6.^000 K= .9690 SUNR2= 5.1000 H0= ."^fSaU.lQ

-
' CALCULATED SOLAR RADIATION DATA* BTU/hR (SQ. FT.)

TIME AIR BETA A^I- IDN DIFF SOUTH SW WEST NW NORTH NE FAST SE HOKIZ
HH TEMP (DEb) MUTH

1
i • 0 1 .

1 t»
lt>.

rtV » U • U • U • 1) . I) . U • U • U • u

.

2. 79. 0. 30. 0. 0. 0. 0. 0. 0. n. 0. 0. 0. u.
3. 78. 0. '4. 0. 0. 0. 0. 0. 0. n. 0. 0. 0. 0.
U . 77. 0. bb. 0. 0. 0. 0. 0. 0. n

.

0. 0. 0. 0.

b. 77. 0. fat*. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
6

.

78. 10. 72. 108. 15. 13. 13. 13. 13. 45. 107. 114. 61. 34.
7. 79. 22. 80. 190. ?7. 31. 31. 31. 31. 62. 181 . ?1 2. 137. 102.
8. 01. 31. 88. 238. 32. 46. 46. 46. 46. 52. 189. 242. 180. 167.
9. 83. «+7. 97. 259. 35. 81. 59. 59. 59. 59. 167. ?35. log. 223.

lu. 86. 59. IIU. 270. 37. 117. 69. 69. 69. 6Q. 129. 202. 106. 2b7.
11. 89. 69. 131. 276. 37. 140. 76. 76. 76. 76. 82. 150. 174. 29b.
12. 92. 75. 171. 278. 38. 150. 124. 78. 78. 78. 78. 86. 134. 306.
13. 9<+. 71. 222. 276. 38. 143. 166. 137. 77. 77. 77. 77. 81

.

299.
m. 96. 61

.

247. 271 . 37. 123. 193. 192. 120. 71. 71 . 71

.

71

.

274.
lb. 97. '49. 260. 262. 3b. 90. 200. 230. 160. 61 . 61

.

61. 61. 234.
lb. 98. 37. 27U. 244. 33. 49. 186. 243. 187. 4Q. 49. 4P. 49. 18U.
17. 98. 2b. 27tt. 210. 29. 34. 148. 223. 187. 61. 34. 34. 34. 116.
iLs* 97. 13. 286. 13b. 18. 17. 81 . 143. 132. 53. 17. 17. 17. 4ti.

19. 96. 1. 294. 0. 0. 0. n

.

0. 0. 0. 0. 0. 0. 0.

20. 9*+. 0. 303. 0. 0. 0. 0. 0. 0. 0. n

.

n. 0. 0.

21. 92. 0. 314. n. 0. 0. 0. 0. 0. 0. n. n. 0. U.

22. 89. 0. 327. 0. 0. 0. 0. 0. 0. n. 0. n. 0. 0.

23. 8d. 0. 342. 0. 0. 0. 0. 0. 0. 0. n

.

n. 0. u.

2'i. 83. 0. 3b8. 0. 0. 0. n. 0. 0. 0. 0. n. 0. 0.
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location: HOUSTON* TEXAS

MONTM= 7 DAY=21 FOR LATITUDt= 29.6 L0MGITUDF= '=•5.3

ET= -6.2C100 R= .9690 SUNRZ= 5.6<+57 H0= 3611.36

CALCULATED SOLAR RADIATION DATA* RHi/HP (SQ. KT.)

TIME AlK f^ETA A^I- IDN DIFF SOUTH SW WEST NW NORTH NE EAST SE H0KI2
HR TEMP (UEb) MUTH

1. til. 0. lU. 0. 0. 0. 0. 0. 0. n. 0. 0. 0. u.

2. 80. 0. 27. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. u.

3. 79. 0. m. 0. , 0. 0. 0. 0. 0. n. 0. 0. 0. 0.

U. 78. 0. 52. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

5. 78. 0. 61. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. u.

6. 79. n. 69. 21. 3. 2. 2. 2. 2. 10. 22. ??. 11. b.
7. bu. 17. 7(5. 167. ?3. 23. 23. 23. ?3. 62. 161. 178. 105. 71.
b. 81. 29. 82. 226. 31. 40. 40. 40. 40. 67. 197. 235. 159. 142.

8<l. 12. 89. 253. 34. 55. 55. 55. 55. 58. 169. ?41. 184. 2Ub.
10. 86. 55. 97. 268. 36. 85. 67. 67. 67, 67. 160. ?17. 186. 2b7.
11. 88. 68. IIU. 275. 37. 111. 75. 75. 75. 75. 118. 171. 168. 293.
12. 90. 79. 145. 279. 38. 124. 89. 80. 80. 80. 80. 111. 133. 311.
13. 93. 78. 220. 278. 38. 123. 137. 116. 79. 79. 79. 79. 84. 31U.
14. 9*+. 67. 251

.

275. 37. 109. 171

.

176. 122. 75. 75. 75. 7b. 29U.
lb. 95. 51. 264. 267. 36. 83. 187. 220. 163. 66. 66. 66. 66. 2b3.
lb. 96. 41. 27^;. 251

.

34. 53. 183. 24?. 191. 59. 53. 53. 53. 20U.
17. 96. 26. 278. 222. 30. 39. 155. 232. 196. 67. 39. 39. 39. 13b.
10. 9b. 16. 28b. 159. 2'2. 21. Pfl. 170. 154. 61 . 21. 21

.

?1. 64.
19. 9*4. 3. 292. 8. 1 . 1

.

4. 9. 9. 4. 1 . 1

.

1

.

2.

20. 93. 0. 299. 0. 0. 0. 0. 0. 0. 0. 0. n. 0. U

.

21. 90. 0. 309. 0. 0. 0. 0 . 0. 0. 0. 0. 0. 0. u

.

22. 88. 0. 32U. n. 0 . 0. 0. n. 0. 0. 0. 0. 0. 0.

23. 86. 0. 33b. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. u.

2<4. 0. 3b2. 0 . 0. 0 . 0. 0. 0. 0. 0. 0. 0. 0 .
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location: SLATTLt. WASHINGTON (AIRPORT)

MONTH= 7 DAY=21 FOR LATITUDE;: 47. «4 L0M6ITUnE= 122.3

ET= -6.2000 H- .9690 SUNRZ= 4.6734 H0= 3562.21

CALCULATED SOLAR RADIATION DATA* RTU/HR (5Q. FT.)

TIME" AIK BETA A^ll- IDN DIFF SOUTH SW WEST NW NORTH NE FAST SE HOKU
MR TEMP (DEO) MUTH

1. 67. 0. 11. 0. 0. 0. 0. 0. 0. 0. 0. n. 0. 0.
2. 65* 0. 26. 0. 0. 0. 0. 0. n. 0. 0. 0. 0. 0.

3. 64. 0. 39. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
4. 63. U. 52. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. u.
5. 63. 3. 63. 6. 1. 1. 1. 1. 1

.

3. 6. 6. 2. 1.

6. 64. 12. 73. 130. IB. 16. 16. 16. 16. 53. 128. 138. 76. 4b.
7. 6b. 22. 84. 199. 27, 31. 31

.

31, 31. 51. 174. 214. 146. 102.
ti« 67. 32. 9b. 234. 32. 60. 43. 43. 43. 43. 171. ?40. lo<4. Ib7.
9. 70. 42. 107. 2b3. 34. 110. 54. 54. 54. 54. 141. 233. 220. 20b.
10. 73. 51. 123. 264. 36. 153. 63. 63. 63. 63. 97. 201. 224. 242.
11. 75. 59. 144. 270. 37. 182. 91 . 69. 69. 69. 69. 151. 207. 268.
12. 7a. 63. 172. 272. 37. 19b. 147. 72. 72. 72. 72. 89. 172. 279.
13. bl. 61

.

202. 272. 37. 191. 191. 120. 71. 71. 71. 71 . 121. 27b.
14. 63. 56. 227. 268. 36. 170. 210. 177. 72. 67. 67. 67. 67. 257.
15. B4. 47. 24b. 259. 35. 133. 225, 219. 120. 59. 59. 59. 59. 22b.
16. ttb. 37. 259. 245. 33. 86. 210. 240. 158. 49. 49. 49. 49. 162.
17. 85. 27. 271. 219. 30. 37. 173. 232. 177. 40. 37. 37. 37. 131.
1«. 64. 17. 281

.

172. 23. 24. 115. 185. 160. 56. 24. 24. 24. 7b.
19. 63. 8. 292. 72. 10. 8. 36. 75. 74. 35. 8. 8. 6. 19.

20. 81. 0. 303. n. 0. 0. 0. 0. 0. 0. 0. n. 0. 0.

21. 78. 0. 314. 0. 0. 0. 0. 0. 0, 0. 0. 0. 0. U.

22. 7b. 0. 327. 0. (1. 0. 0. 0. 0. 0. 0. 0. 0. 0.

23. 73. 0. 341. 0. 0. 0. 0. 0. 0. n. 0. 0. n. 0.

24. 70. 0 . 35G. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. u

.
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location: StATTLEf WASHINGTON (CITY)

MONTh= 7 DAY =21 FOR LATITUDE.: U7.f) LOMGlTUDf: 1??.3

Ll= -6.2000 H= .P690 SUNHZ= U.666« M0= ?Sf)n.77

CALCULATED SOLAN RADIATION DATA. PIU/HR (SO. hT.)

JLt^L AIR META AZI- IDN DIFF SOUTH SW WEST NW NORTH NE FAST SL HOKU
HK TEMP (DEO) MUTH

1

.

66. 0.

2. 64. 0

.

3. 63. 0

.

u. 62. 0.

5>. o2. 3.

b. 63. 12.
7. 64. 22.
fa. 66. 32.
9. 6b. 42.

10. 70. 51.
11. 73. 59.
12. 7'j. 63.
13. 77. 61

.

14. 79. 55.
15. tiO. 47.
lo. 81. 37.
17. bl. 27.
IB. tiO. 17.
19. 79. 8.
2i). 77. 0.

21. 7b. 1).

22. 73. 0.

23. 70. 0.

24. 60. 0.

11

.

0. 0.

26. 0

.

0

.

39. 0

.

0

.

51. n. 0.
63. 6. 1.

73. 130. 18.
84. 199. 27.
95. 234. 32.

107. 253. 34.
123. 264. 36.
144. 270. 37.
172. 272. 37.
20*:. 272. ."'7.

227. 268. 36.
245. 259. 35.
259. 245. 33.
271. 220. 30.
261. 172. ?3.
292. 73. 10.
303. 0. 0.

314. 0. 0.
32/. 0. 0.
341

.

0. 0.
35b. 0. 0.

0. 0. 0.

0. 0

.

0

.

0

.

0

.

0

.

0. 0. 0.
1. 1. 1

.

16. 16. 16.
31. 31

.

31.
60. 43. 43.

110. 54. 54.
153. 63. 63.
1B3. 92. 69.
196. 148. 72.
192. 191 . 120.
170. 218. 177.
134, 225. 210.
87. 210. 240.
38. 174. 232.
24. 115. 185.
8. 37. 76.
0. n. 0.
0. n. 0.
0. 0. n.

0. 0 . 0.
0. 0. 0.

0. n

,

0.

0. 0

.

0.
0

.

0

.

0

.

0. 0. n.

1

.

3. 6.
16. 53. 128.
31. 51 . 174.
43. 43. 171.
54. 54. 141.
63. 63. 97.
6Q. 69. 69.
72. 72. 72.
71

.

7] . 71.
71. 67. 67.

119. 50. 59.
l=ifl. 49. 49.
177. 40. 30.
161 . 56. 24.
75. 35. 8.
0. 0. 0.

0. 0. 0.
0. 0. 0.

0. 0. 0.
n. n. 0.

0. 0. u

.

0. 0

.

0

.

n

.

0

.

0

.

0. 0. 0.
6. 2. 1.

1 38. 77. 4b.
214. 1 4b. 1U2.
240. 104. 157.
233. 220. 2U4.
201. 224. 242.
151. 207. 2b 7.
8q. 172. 279.
71 . 122. 275.
67. 67. 257.
5Q. 59. 22b.
4Q. 49. 102.
38. 3H. 131.
24. 24. 7:>.

8. b. 2U.
n. 0. U.
0. 0. u

.

0. 0. u.
0. 0 . u.
0. 0. u

.
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Table C

Sol-air Temperatures

Sol'alr temperature values tabulated In these tables
are obtained from the solar radiation values of Table
B and estimated outdoor air temperature profiles of
a design day using equation (1) of the text.
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LUCATIOU: SACKAiMtMTO. CALlFOKNlA

MOrJTIi= 7 L/'.>=<il FOR LATlTUDlr 38.^ l.OriGI Tl ipFr IPl.S

ALPIiA/M= . IbU

SOL-AIf; TF.fil'LKATm-f S (l)rf.. F)

TIML AIh( bOUTll WLbT Ml' LAST 5F t O'M?
(Hk)

1, 71

.

71

.

71

.

71

.

71 . 71 , 71 . 71 . 71 . 64 .

2. 6rt

.

68

.

68

.

68

.

68 . 68 . 68 . 68

.

68

.

61 .

3. 6b. 6b. 6b. 6b

.

bb. 65. 6 b. 65. 65. 58.
1

.

64 • 6U

.

64

.

64 . 64 . 64 . 64 . 64

.

64

.

^7.
b. 64 . 64 . b4 . d4 • 64 . 64 . 64

.

64

.

57.
G. 6b. 67. 67, 67. o7. 72. 81 . 82

.

74. 63.
7. 6<J. 72. 72. 72. 72. 77. 94 . 9". 88. 75.

71. 76. 78. 78. 78. 70. 99. 1 07. 98. 88.
9. 7b. bP

.

84. 84. 84 . 84. 99. 1 10. 1 06. 100.
10. BO. 98. 90. 90. 9U. QO. 98. 1 10. 110. 1 12.
11. 04. 107. 9b. Ob. 9b. Ob. tJb. 107. 112. 121 .

12. 89. 113. 108. inn. 100. 100. ion. 103. HI. 127.
13. 93. 117. IH'. 112. 104. 104. 104. 104. 107. 1 30.
lu. 9o. 117. 126. 124. 1 12. 107. 107. 107. 1 07. 1 30.
lb. <-)^. 11*4. 130. I M

.

121 . in8. 108. 1 08. 127.
lo. 100 . 109. 129. 1^6. 127. 107. 107. 107. 107. 121

.

17. lOU. 10b. 124. 134 . 128. 108. 105. 105. 1 05. 1 12.
lb. 9 J. 1U2. 113. 123. 121. 107. 102. 102. 102. 101 .

19. 9t>. 97. 97. 08. 98. 07. 97. 97. 07. 00.
20. 93. 93. f^3. 03. 93. 03. 93. 03. 03. 86.
21. 89. b9. 89. -'9. 89. 89. 8Q. 8b, 89. °2.
22. 04. 8<4

.

84 . ''4 . 8*4 . 84. 84 . 84. P4. 77.
23. bu

.

iiO . 80 . 80. 80. 80 . HO. 80. 80. 73.
2U. 7 J. 7b. 7b. 7b. 7S. 75. 75. 75. 75. 68.
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location: SACRAMLMTO. CALIFORNIA

MONTM= 7 DAY=21 FOR LATITUDF= 38. S L0NGITUDF= 121.5

ALPHA/H= .30U

SOL-AIR TEMPERATURES (DEG. F)

A Ik SOUTH WtST NW NORTH NE EAST SE H'^RI?

1 . 71 - 71 .f X . 71.r X . 71. 71. 71. 71. 71. / X . AllOH .

9 . ^\f^ -QO . Aft .oo

.

AH . b8. 6b. 68. 68. 68. Aft . A 1O i .

DZj . A^ - Ah • b5. 65. 65. 65. 65. A^ •Or).
ii .H • All .OH . AllOH . AUOH . 64. 64. 64. 64. 64. ALL .OH .

t;7

? . OH .
AllOH .

ALLOH • 64. 64

.

64. 64. 64. AlL .OH .
c;7

O . D J . AQ AQ .O" . 69. 69. 79. 97. 99. DO. A Aon.
7 . oo . 77 . 77 . 77. 77. 85. 121

.

131

.

L O • QO

b. 71. 84. 84. 84. 84. 85. 126. 113. 126. 1 12.
y. 75. 101 . 92. 92. 92. 92. 124. 1U6. 137. 133.

10. uu. 117. 100. 100. 100. 100. 1 16. 141. 141

.

150.
11. 8^. 130. 107. 107. 107. 107. 107. 130. 140. 164.
12. 89. 138. 127. 112. 112. 112. 112. 116. 133. 172.
13. 93. 141

.

145. 132. lib. 116. 1 16. 116. 122. 175.
l**. 96. 138. 15b. 152. 128. 118. 1 18. Il8. 118. 171

.

15. 99. 130 . Ibl. 167. 143. 117. 117. 117. 1 17. 162.
lb. IQJ. 118. 158. 173. 153. 115. 115. 115. 115. 148.
17. 100. Ill

.

148. 169. 156. 117. 111. 111. Ill

.

130.
16. 99. 105. 127. 148. 143. 116. 105. 105. 1 05. 110.
19. 9b. 97. 98. ini. 101

.

Q8. 97. 97. 97. 90.

20. 93. 93. 93. 93. 93. b3. 93. 93. 93. 86.
21 . 89. 89. 89. 89. 89. 89. 89. 89. 89. ft2.

22. 84. 84. 64. 84. 84. 84. 84. 84

.

84. 77.

23. 80. 80. 80. 80. 80. 80. 80 . 80. 80 . 73.
2U. 7b. 75. 75. 75. 75. 75. 75. 75. 75. 68.
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location: WlLMINGTONf DELAWARE

MONTH= 7 UAY=21 FOR LATITUDE= 39.7 LOMGITUnE= 75.6

ALPHA/H= . 150

SOL-AIR TEMPERATURES (DEG. F)

1 It- A Ik South sw
\n I

1X . 7 7ft* 77 77
7 u. 7K 7t^

^

.

^ Il T II *7 11
.

/3 . 73 . lO .

b . 73

.

73 . I J .

6. 7'+. 76. 76.
7. 7'j. 80. 80.
e. 77. bU. 84.
9. 79. 93. 8H.

10. 82. 101. 92.
11. 8^4. 106. 96.
12. 87. 112. 107.
13. 89. 113. 116.
lU. 91

.

112. 122.
lb. 92. 108. 124.
lb. 93. 102. 122.
17. 93. 98. 117.
18. 92. 95. 106.
19. 91

.

91. 92.
20. 89. 89. 89.
21

.

87. 87. 87.
22. ai+. 84. 84.
23. 82. 82. 82.
24. 79. 79. 79.

WEST NW NORTH

77

.

77

.

77.
75. 75. 75.
74

.

74

.

74.
73. 73. 73.
73. 73. 73.
76. 76. 81 .

80. 80. 84.
84. 84. 84.
83. 88. 88.
92. 92. 02.
95. 95. 95.
98. 98. 98.
109. 100. 100.
119. 106. 101

.

126. 114. 101

.

129. 120. 100.
127. 121. 101

.

116. 114. ini

.

93. 93. 02.
89. 89. 89.
87. 87. 87.
84. 84. 84.
82. 82. 82.
79. 79. 79.

Mr F ACT ljAD T "7

7ft 77 . 77 . 70 •

75

.

75 . 75. 68

.

74

.

74 . 74

.

67,
73. 73

.

73. 66.
73. 73. 73. 66.
91

.

92. 84. 73.
102. 107. 96. 84.
104. 113. 105. 05.
103. 114. 110. 105,
99. 112. 113. 1 14,
95. 107. 112. 120,
98. 100. 109. 125.
100. 100. 104. 126,
101

.

101

.

101. 124,
101

.

ini. 101

.

120,
100. 100. 100. 113.
98. 98. 98. 1 04,
95. 95. 95. 94,
91. 91 . 91 . 84.
89. 89. 89. 82.
87. 87. 87. 80.
84 . 84. 84. 77,
82. 82. 82. 75.
79. 79. 79. 72.
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39.7 LOMGITUDEr

location: W1LM1NGT0N» DELAWARF

MONTH= 7 DAY = <J1 FOR LATITUDL =

ALPMA/H= .3uQ

SOL-AIR TEMPEKATURFS (DFG. F)

75.6

TIME
(MK)

1.

2.
3.
1.
5.
b.
7.
8.
9.

10.
11.
12.
13.
11.
lb.
16.
17.
IB.
19.
20.
21.
22.
23.
2*+.

AlK
TEMP
77.
7b.
74.
73.
73.
7'+.

7b.
77.
79.
82.
6^.
87.
89.
91

.

92.
93.
93.
92.
91.
89.
87.
84.
82.
7y.

SOUTH SVv

77.
75.
74.
73.
73.
78.
81.
91.
107.
121.
132.
137.
138.
133.
124.
111.
104.
98.
91.
89.
87.
84.
82.
79.

77.
75.
74.
73.
73.
78.
84.
90.
96.
102.
108.
127.
142.
1 52.
155.
152.
140 .

120 .

93.
89.
87.
84.
82.
79.

WEST

77.
75.
74.
73.
73.
78.
84.
90.
96

.

102.
106.
110.
129.
147.
160.
166.
161 .

110.
94.
89.
R7.
84.
82.
79.

NW

77.
75.
74.
73.
73.
78.
84.
90.
96.
102.
106.
110.
112.
122.
136.
14b.
148.
136.
95.
89.
87.
84.
82.
79.

NOWTH NE EAST SE fiORI^

77.
75.
74.
73.
73.
88.
92.
90.
96.
102.
106.
110.
112.
112.
110.
108.
109.
109.
Q3.
09.
87.
84 .

82.
79.

77.
75.
74.
73.
73.

109.
129.
132.
126.
117.
106.
110.
112.
112.
110.
108.
104.
98.
91 .

89.
87.
84 .

82.
79.

77.
75.
74.
73.
73.

111.
139.
150.
149.
14?.
129.
113.
112.
112.
1 10.
108.
104.
98.
91.
89.
87.
84 .

82.
79.

77.
75.
74.
73.
73.
94.
117.
133.
142.
144.
140.
131

.

118.
112.
110.
1 08.
104.
98.
91 .

89.
87.
84.
8?.
79.

70.
68.
67.
66.
66.
78.
9Q.
119.
138.
153.
163.
169.
170.
165.
155.
140.
123.
103.
85.
82.
80

.

77.
75.
72.
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32.7 LOmGITUDF=

location: macon» Georgia

MONThz 7 DAY=21 FOR LATITUDE=

ALK'HA/H= .150

SOL-AIR TEMPERATDRFS (DFG. F)

83.6

TIME
(HH)

1.

2.
3.
H,
b.
6.
7.
e.
9.

10.
11.
12.
13.
m.
15.
lb.
17.
18.
19.
20.
21.
22.
23.
2*4.

AlH
TEMP
60.
7ti.

77.
76.
76.
77.
7d.
8U.
83.
flo.

8».
91.
91.
96.
97.
9«.
9H.
97.
96.
9'+.

91.
8b.
8o.
83.

SOUTH SW WEST MW NORTH MF EAST SE MORI?

60.
78.
77.
76.
76.
77.
81.
8b.
90.
99.

106.
112.

<

IIU.
115.
112.
108.
10t+.

101

.

97.
94.
91

.

88.
86.
83.

60.
78.
77.
76.
76.
77.
81.
86.
90.
9b.
99.

10*+.

110.
122.
126.
127.
123.
lib.
101

.

94.
91 .

88.
86.
83.

PO.
78.
77,
76.
76.
77.
81.
86.
90.
95.
99.
103.
106.
120.
129.
13U.
13*+.

127.
106.
94.
91.
88.
86.
83.

60.
78.
77.
76.
76.
77.
81.
86.
90.
95.
99.

103.
106.
Ill

.

1 19.
12b.
127.
123.
105.
94.
91.
88.
86.
83.

80.
78.
77.
76.
76.
77.
87.
90.
91.
95.
99.
103.
106.
107.
107.
106.
107.
107.
100.
94.
oi.
88.
86.
83.

80.
78.
77.
76.
76.
77.

100.
109.
ill.
109.
106.
103.
106.
107.
107.
106.
104.
101 .

97.
94.
91 .

88.
86.
83.

80.
78.
77.
76.
76.
77.

103.
115.
119.
119.
116.
no.
109.
107.
107.
106.
104.
101 .

97.
94.
Ol

.

8fl.

86.
83.

80.
78.
77.
76.
76.
77.
92.
103.
111.
115.
116.
114.
114.
107.
107.
106.
104.
101 .

97.
94.
91

.

88.
86.
83.

73.
71 .

70.
69.
69.
70,
80.
93.
105,
U5.
124,
130.
133.
1 33.
129.
123.
1 14.
103.
91.
87.
84.
81.
79.
76.
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location: MACON* GEORGIA

MONTH= 7 UAY=21 FOR LATITUDE: 3?, 7 L0NGITUDE= fi3.6

ALPMA/HS .30U

50L-AIR TEMPERATURES (QEG. F)

TIME AIi< SOUTH SW WEST Nw NORTH NE EAST SE H0RI7
<HK) TEMP

1 • 80. 8U. 80. 80

.

80. 80 . 80. 80 . 73.
2i 78. 78. 78. 78. 78. 78. 78. 78. 78. 71

.

3* 77. 77. 77. 77. 77. 77. 77. 77. 77. 70.
4. 7b. 76. 76. 7b. 7o. 76. 76. 76. 76. 69.
5. 7t>. 76. 76. 76. 76. 76. 76. 76. 76. 69.
6. 77. 77. 77. 77. 77. 77. 78. 78. 77. 70.
7. 7a. 8U. au. 8U. 84. 96. 122. 127. 106. 89.
0. au. 91. 91 . 91

.

91. P9. 138. 149. 127. 112.
9. 63. 96. 98. 98. 98. 98. 139. 156. 139. 133.

10. do. 112. 105. 105. 105. 105. 133. 153. 144. 152.
11. art. 12<4. 110. 110. 110. 110. 124. 143. 143. 167.
12. 91. 132. 117. 115. 115. 115. 1 15. l29. 137. 1 76.
13. 9U. 135. 125. 117. 117. 1 17. 117. l2tt. 135. 17Q.
lU. 9o. 13*+. 148. 1145. 126. 118. 118. 118. 1 18. 177.
15. 97. 128. 15b. Ibl . 141

.

117. 117. 117. 117. 1 60.
16. 9d. 118. 156. 170. 152. 115. lis. 115. 115. 1 55.
17. 96. ill. 1U9. 170. 15b. 116. 111. lU . Ill

.

137.
18. 97. 105. 133. 156. 149. 1 16. 105. 105. 105. 1 16.

19. 96. 98. lOb. 115. 115. 104. 08

.

98. 98. 94.

20. 9'+. 9U. 94 . 94. 94. Q4. Q4 . 94. 04

.

87.
21. 9i . 91 . 91

.

91 . 91. . 91 . 91 . PI. 84.

22. bb. 88. 88. 88. 88. 88. 88. 88. 8R. 81

.

23. 86. 86. 86. 86. 8o. 86. 86. 86. 86. 79.

2«*. 8i. 83. 83. P3. 83. 83. 83. R3. 83. 76.

46



location: INQI ANiAPOLIS. INDIANA

MONTH= 7 D«Y=21 FOR LATITUDE^ 39.7 LOnGITUDF= 86,3

ALPHA/H= .IbO

SOL-AIR TEMPERATURES (DFG. F)

TIME AIK SOUTH SW WEST NW NORTH NF EAST SE HORI?
(MR) TEMP

1

.

7t). 7b

.

75 . 7b

.

7b

.

75

.

75

.

75

.

75

.

68

.

2 * 73. 73

.

73 . 7 J » 73

.

73

.

73

.

73

.

73

.

66

.

3. 72. 72. 72. 72. 72. 72. 72. 72. 72. 65.
<4. 71. 71. 71. 71

.

71. 71. 71. 71. 71. 64.
5. 71. 71. 71. 71. 71. 71 . 71. 71

.

71

.

64.
6. 72. 72. 72. 72. 72. 73. 74. 74. 73. 65.
7. 73. 76. 76. 76. 76. 82. 95. 97. 87. 75.
8. 7Lj. 81. 81. 81. 81. 83. 103. l09. 99. 87.
9. 7b. 67. 85. 85. 85. 85. 104. 114. 107. 98.

10. 01

.

96. 90. 90. 90. 90. 103. 115. 112. 1 08.
11. 83. 10b. 94. 94. 94 . 94. 99. 112. 114. 117.
12. 86. Ill

.

101 . 97. 97. 97. 97. 106. 113. 123.
13. 89. 114. 109. 100. 100. 100. 100. 102. 111. 126.
l**. 91. 114. 119. 113. 102. 102. 102. 102. 103. 127.
15. 92. 112. 123. 122. 110. 102. 102. 102. 102. 124.
16. 93. 107. 124. 128. 117. 102. 102. 102. 102. 119.
17. 93. 100. 121. 129. 120. 100. 100 . 100. 1 00. 111.
IB. 9d, 97. 113. 124. 119. 101. 97. 97. 97. 101.
19. 91. 93. 101

.

110. 108. 98. 93. 93. 93. 90.
^0. 89. 69. 89. n9. 89. 89. 89. 89. 89. 82.
21. 8o. 86. 86. 86. 8b. 86. 86. 86. 86. 7n.

22. 83. 83. 83. 83. 8J. 83. 83. 83. 83. 76.
23. 81. 81

.

81. 81

.

81. 81 . 81. 81. 81

.

74.
7d. 78. 78. 78. 78. 78. 78. 78. 78. 71.
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location: irNiUlANAPOLIS* INDIANA

MONTH= 7 nAYr2l FOR LATITUDr= 39.7 L0NGITIJDE= 06.3

ALFHA/H= .300

SOL-AIR TEMPERATURES (nEG. 1

ME AlK SOUTH sw Ul L C TWtb 1 NW NORTH NE EAST SE HORI?
IR) TEMP
1. 7b. 7h. 7b. 75

.

75

.

75

.

7b. 75. 75. 68.
2. 73. 73. 73. 73

.

73. 73

.

73. 73. 73. 66.
3. 72. 72. 72. 72

.

72

.

72

.

72. 72. 7?. 65.
U. 71. 71 . 71

.

71 • 71 . 71

.

71

.

71

.

71

.

64.
b. 71. 71

.

71. 71. 71. 71. 71

.

71. 71. 64,
6. 72. 72. 72. 72. 72. 74. 75. 75. 73. 65.
7. 73. 79. 79. 79. 79. 90. 117. 121. 101

.

84.
a. 7b. 8b. 86. 86. 86. 92. 131 . 143. 122. 1 05.
9. 7d. 9fa. 92. 92. 92. 92. 131 . 151. 136. 125.
10. 61. 112. 99. 99. 99. Q9. 124. 149. 144. 143.
11. 03. 126. lOU. 104. 104. 104. 114. 140. 145. 157.
12. 8o. 135. 115. ing. 109. 1 09. 109. 126. 139. 167.
13. ds>. 13Q. 129. 112. 112. 1 12. 112. 115. 133. 171

.

lU. 91

.

138. 147. 136. 113. 113. 113. 1 13. 115. 1 70.
15. 92. 132. 155. 153. 127. 1 12. 112. 112. 1 12. 163.
16. 93. 121

.

15b. 163. 140. 110. no. 1 in. 1 in. 151 .

17. 93. 108. 149. 166. 148. 107. 107. 107. 107. 135.
18. 92. 1U2. 13b. 156. 146. 1 in. 102. 102. 102. 116.

19. 91. 95. 111. 128. 126. 105. 9b. 95. 95. Q6.
2U. 89. 89. 89. 89. 89. 89. B9. 89. 89. 82.
21. 8o. 86. 86. 86. 8b. 86. 86. 86. 86. 70.

22. 83. 83. 83. 83. 83. 03. 83. 83. 83. 76.

23. 81. 81. 81. 81. 81

.

81 . 81 . 81

.

81 . 74.
2U. 7u. 78. 78. 78. 78. 78. 78. 78. 78. 71 .
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location: KALAMAZOO* MICmIGAM

MONTHS 7 DAYr^l FOR LATITUDE- ^2.? LOMGITDOFr fl4.5

ALPHA/H= . IbU

SOL-AIR TEMPERATUPFS IDFG. F)

TIME A Ik SOUTH 5W WEST NOf?TM East SF H0RI7
I n Fa / TEMP

1
i. •

7 T 7 » 7 -» 7 i 7 T 7 -7 7 •%
1 O %

7 *I
f .3 . Db .

O
c, •

7 1 7 1
/ 1 .

7 1 7 1 7 1 7 1 7 1 7 1 7 1 OH .

3. 70. 70, 70. 70. 70. 70. 70. 70. 70. 63.
(t. b9. 69. 69. 69. f>9. 69. 69. 69. 62.
5. 69. 69. 69. h9. 69. 69. 69. 69. 69. 62.
b. 7U. 70. 70. 70. 70. 73. 76. 76. 73. 64.
7. 71. 7b. 75. 75. 7b. 80 . 95. 98. fl7. 75.
6. 73. 79. 79. 79. 79. Bl . 101 . lOB. Pfl. 86.
9. 7b. 87. 84 . 84. 8u. 84. 101 . 1 12. 106. a7.

10. 79. 97. RH. 88. 88. 88. 99. 112. 111. 107.
11. 82. 10b. 92. 92. 92. 92. 95. lOQ. 113. 115.
12. Bb. Ill . 101

.

qb. 9b. Q6. 96. 103. 112. 121

.

13. Bo. 114. 108. 99. 99. 99. 99. 101 . 112. 1 24.
!<+. 90. IIU. 119. 113. 101 . 101 . 101 . 101. 101

.

125.
15. 91. 112. k23. 122. 108. 101. 101 . 101

.

101. 122.
16. 92. 106. 12U . 127. lib. 100. 100. 100. 100. 117.
17. 92. 99. 120. 128. 119. 99. 99. 99. 99. 109.
IB. 91. 96. 112. 123. 118. 100. 96. 96. 96. «39.

19. 90 . 92. 99. 107. 106. 97. 92. 92. 92. 88.
20. 86. 8fi. 8H . 88. 88. 88. 8ft. 86. 88. fll .

21 . 8b. 85. 8b. 8b. 85. B5. 85. 85. 85. 78.
22. 82. 82. 82. 82. 82. 82. 82. 82. 82. 75.
23. 7-J. 79. 79. 79. 79 . '9. 79. 79. 79. 72.

7o. 7b. 7r, . 7b. 7n. 76. 76. 76. 76. 6P.
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location: kalamazoo» Michigan

N.ONTH= 7 DAY=21 FOR LATITUDE^ U2.? LOrjGITUDFr 8'+.

5

ALPHA/H= .3UU

SOL -AIR TEMPERATURFS ( HFC

ML A It^ SOUTH .J fV WEST Nvi NORTH t A J 1
LiC\D T 7

Hi 1 TFMP
1
i • f O •

7 -I 7 ^ 73. 73. 73. -7 -2

f o

.

' 3 . f .1 • 00 .

7 1 . 7 1 71. 71 . 71 . 71

.

7 1lit 7 1 1 1 OH •

f u . * u . 70 . 70. 70. 70. 7 n 7 n 7 n

.

f yj • no.
^ • D 7 . O " . D ~ . 69. 69. 69. . O^^ . n V • D<1 .

^ • O 7 • h,Q .u ~ . 69. b9. 69. O " . f^Q0^ . n^i .

6 * 70 • 71

.

71

.

71 . 71 . 76. 83

.

83 . u0 .

7

,

71 • 78

.

78

.

78. 78. 89. lift. let.
U. 73. 85. 85. 85. 85^ «8. 128. 143. 123. 106.
9. 7b. 98. ql

.

91 . 91 . ^ 1 . 127. 149. 1 37. 125.
10. 79. 114. Q7. ^57. 97. 97. 119. 146. 144 . 142.
11. 82. 128. 10 3. 103. 103. 103, 109. 136. 144. 156.
12. 6b. 137. 118. 107. 107. 107. 107. 122. 139. 164.
13. 8d. 141 . 128. 110. 110. 110. 110. 115. 136. 1 68.
If*. 90. 139. 149. 136. 111. 111. 111. HI. 113. 167.
15. 91. 132. 155. 153. 125. 111. Ill . HI. 111. 160.
lb. 92. 121 . 155. 163. 13h. 109. 109. 109. 109. 148.
17. 92. 106. 148. Ib4 . 146. 105. 105. 105. 1 05. 1 32.
18. 91

.

100. 133. 154. 144 . 108. 100 . 100 . inn. 114.
19. 9U. 94 . 109. 125. 123. 104. 94 . 94. 94. 93.
2U. 8rt. 08. 88. 88. Ha

.

88. 88. 88. 88. 81 .

21. 85. 85. 85. 85. 85. 85. 85. 85. 85. 78.

22. 82. 82. 82. 82. 82. 82. 82. 82. 82. 75.

23. 79. 79. 79. 79. 79. 79. 79. 79. 79. 72.
24. 7o. 76. 7b. 76. 7b. 76. 76. 76. 76. 6Q.
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location:

MuNThz 7

ALPHA/H=

SI. LOUIS' MISSOURI

DA>l-^l FOR LATITUDE^

»15U

SOL-AIR TEMPERATURES (DE6. F)

38.6 LOnGITUDE=

T IME AlK SOUTH SVv WEST NW morth F ASTU M J 1 5F mOR 17
( HK

)

T LMP
1

,

81. bl . H 1 . 81. 81 .ox. ft 1 • P 1 . 81 .w X . X . 74

.

2

,

80

.

bO . 80 • BO . 80

.

80 . 80

.

80

«

80

.

73.
>j • 7Q . 7Q 7Q 7Q 7Q 7Q 7Q 7Q .

<l. 78. 78. 78. 78. 78. 78. 78. 78. 78. 71.
b. 78. 78. 78. 7b. 78. 78. 78. 78. 78. 71

.

6. 79. 81 . 81 . 81. 81

.

86. o6. 97. 89. 77.
7. 80

.

84 . 84. 84. 84. 89. 107. 112. 101. 88.
8. 81

.

89. 88. 88. 88. 88. 109. lie. 109. 99.
9. 84. 97. 92. 92. 92. 92. 107. 119. 114. no.

10. 8b. 105. 96. 96. 96. 96. 104. 116. 117. 118,
11. 88. ill . 100. 99. 99. 99. 99. 110. 1 16. 125.
12. 90 . 115. 110. 102. 102. 102. 102. 103. 112. 128.
13. 93. 1 16. 119. 113. 104. 104. 104. 104. 106. 130.
IH. 94. 1 15. 124. 123. 110. 105. 105. 105. 105. 128.
15. 9b. Ill

.

127. 130. 118. 104. 104. 104. 104. 123.
16. 9b. 10b. 12b. 132. 123. 103. 103. 103. 103. 1 16.
17. 9b. 101 . 119. 130. 124. 104. 101

.

101

.

101 . 1 07.
18. 9b. 98. 109. 119. 1 16. 104. f^8. 98. 98. 97.
19. 94. 94. 9b. ^5. 95. 95. 94. 94. P4 . 87.
20. 93. 93. 93. 93. 93. 93. 93. 93. 93. 86.
21. 90. 90. 90. 90. 90. CO. 90. 90. QO. 83.
22. 8n. 88. 88. 88. 88. 88. 88. 88. 88. 81 .

23. 8o. 66. 86. 86. 86. 86. 86. 86. 86. 79.
24. 84. 84 . 84 . 84. tin . 84. 84. 84 . 84. 77.
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location: si. louis» Missouri

VONT»i= 7 [)AY=21 FOR LATITUDE= 38.6 LONGITUnF= Pn.2

ALPHA/H= .3UU

-AIR TEMPtRATURFS

AIK South S\M WEST NW NORTH NF EAST SE HOP I 7
TFiJIPt.' T

1 . PI . 81 . 81 . R 1 R 1 R 1 7U
At) . 8 0 • 80

.

80 . 80 . Rn R n

3. 7Q . 79

.

79. 79. 79. 7Q . 7Q 7Q . 7?
u

.

to* 7A . 78. 78. 78. 7R 7R . -> 1
< i .

•J • 7H .1 o • * o • 7H - 78. 78. 78. 70 7R 7R . 7 1
( v %

83. 83. 93. QQ . R

7, 69. 89

.

89. 89. 97. 134, 144. 122, 1 04 .

a. 81. 96. 95. 9b. 95. 95. 137, 154, 137, 124.
9. 111. 101. 101. 101

.

101 . 131, l54. 145, 143.
10. 86. 12U. 106. 106. 106. 106. 121 . 146. 147, 1 57.
11. 88. 13U. 112. lU). 110. 110, 110. 133. 143, 168.
12. 9U. mn. 130 . 114. 114. 114. 1 14, 116. 1 34 , 173.
13. 93. lUO. 1U5. 133. lib. 115. 115, 1 15. 120, 174.

IH. 9H. 13b. 16b. 151

.

127. 115, 115, 115. 115. 168.
15. 9b. 126. IbH. 164. 141 . 114, 114, 114. 114, 158.

lt>. 9d. 113. 15U. 169. IbO. 111. 111, 111. 111, 143.

17. 9t3. 1U6. 1^2, 16<+. 151. 113. 106, 106. 106, 125,

1ft. 9L>. 101. 122. 1U2. 137. 112, 101 . 101 . 101 . 1 05.

19. 9 9U. 95. 96. 96. P5, Q4 . 94. 94 . 87,
^o, 93. 93. 93. "3. 93. Q3, Q3, n3. P3, 86,

90. 90, 90. QO . 90. 90 , 90 . 90, 90. 83,

86. 88. 6H. 88. 88. 88, 88. 88. 88. 81 ,

du • 86. 8o. 8h. 86. 86, 86, 86, P6, 79.
8<*. tiU. M4. 84. 84 , 84 . 84 , 84. 77.
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LOCATiori:

MONTHS 7

ALPHA/H=

10.7 LONGITUnE=

JtKSLY CITY, NFW JFRSLY

day=21 for LATITUDE=

SOL-AIR TEMPERATURES (DEG. F)

in,

2

TIME
(HK)

1.
2.
3.
4.
5.
6.
7.
6.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

AIf<

Tti'iP

7o.
74.
73.
72.
72.
73.
74.
7o.
78.
81.
83.
8b.
8o.
90.
91

.

92.
92.
91

.

90

.

88.
8b.
83.
81.
78.

SOUTH SW

76.
74.
73.
72.
72.
75.
79.
84 .

93.
101

.

108.
112.
113.
ill .

107.
iOl .

97.
94 .

90.
oR.
86.
83.
81

.

78.

76.
74.
73.
72.
72.
75.
79.
63.
87.
91 .

96.
107.
116.
121.
123.
121.
115.
104.
90.
88.
86.
83.
81.
78.

WEST

76.
74.
73.
72.
72.
75.
79.
83.
87.
91.
04.
97.
109.
119.
126.
128.
126.
114.
91.
88.
86.
83.
81 .

78.

NW

76.
74.
73.
72.
72.
75.
79.
83.
87.
91

.

94.
97.
99.

106.
113.
119.
119.
112.
91.
88.
86.
83.
81.
78.

NORTH NF LAST

76.
74.
73.
72.
72.
81.
82.
83.
87.
91

.

94.
Q7.
Q9.

100.
100.
99.

100.
100.
90.
88.
86.
P3.
81 .

78.

76.
74.
73.
72.
72.
92.
101.
103.
101

.

97.
94.
97.
99.
100.
100.
QQ.
97.
94,
QO.
88.
86.
83.
81.
78.

76.
74.
73.
72.
72.
94.
107.
112.
113.
no.
105.
^38.

99.
100.
100.
99.
97.
94 .

90.
88.
86.
83.
81 .

78.

5E

76.
74.
73.
72.
72.
85.
96.

105.
110.
112.
111.
108.
102.
100.
100.
9Q.
07.
94

.

90.
88.
86.
83.
81.
78.

HORIZ

69.
67.
66.
65.
65.
73.
84.
9(4.

104.
113.
1 10,
123.
124,
123.
118.
111.
102.

83.
81.
79.
76.
74.
71.
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location:

MONTMz 7

ALPHA/M=

'0.7 lonritude =

jlksly cirr, nfw jersly

DAY=21 FOR LATITUDE=

300

' . .SOL-AIR TEMPERATURFS (DEG. F)

7<+.2

TIME AIK SOUTH S\^ WLST NW NORTH NE EAST SF H0RI7
(HR) TE,>/IP

1

.

7b. 7b. 7b. 7b. 7b. 76. 76. 76. 76. 69.
2. 71+

.

74. 7<4. 74. 74. 74. 74. 74. 74. 67.
3. 73. 73. 73. 73. 73. 73. 73. 73. 73. 66.
^. 72. 72. 72. 72. 72. 72. 72. 72. 72. 6"^.

» b. 72. 72. 72. 72. 72. 72. 72. 72. 72. 65.
6

.

73. 78. 78. 78. 78. 88. 112. 115. 96. 80.
7. 7H. 8U. e^. 84. 84. 91. 128. 140. 119. 100.

76. 92. 90. 90. 90. PO. 130. 149. 133. 120.
9. 78. 108. 9b. 96. 9b. 96. 123. I'+a. 141. 138.

10. 81. 122. 101. 101 . 101 . 101

.

113. 140. 143. 152.
11. 83. 132. 110. 105. 105. 105. 105. 126. 139. 162.
12. 8o. 137. 12H. 109. 109. 109. 109. llO. 130. 160.
13. 8ri. 138. 143. 129. 110. 110. 110. 110. 116. 168.
l"*. 9U. 132. 152. 148. 121. 111. 111. 111. 111. 162.
15>. 91. 123. 155. IbO. 13b. 109. 109. 109. 109. 1 52.
16. 92. 110. 15U. 165. 145. 106. 106. 106. 106. 1 38.
17. 92. iU2. 1 38. 159. 147. 108. 102. 102. 1 02. 1 20.
18. 91. 97. 117. 137. 133. 108. 97. 97. o7. 100 .

19. 90. 90. 91 . 92. 92. Ql. no. 90. 90 . «3.
20. 8o. be. 88. 88. 88. 88. 8B. 88. 88. 81

.

21. do. 86. 8b

.

86. 8b. 86. 86. 86. 86. 7Q.

22. «3. 03. 83. 83. 83. 83. 83. A3. 76.

23. 81. 81 . 81 . h 1 . 81 . 81 . 81 . 81 . 81 . 74.
2H. 7fi. 78. 78. 78. 7«. 78. 78. 78. 78. 71.
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location: MLMPHIS* TENNESSEE

MONTH= 7 DAY =21 FOR LATITUDE= 35.1 LOmGITI)DF= 90.0

ALPHA/H= .IbO

SOL-AIR TEMPERATURES (DFG. F)

T I MF1 Ml l it. AlK jw** 1 n 75 W ^T NW Mn f? Tn MP
t. A 3 1

unD T 7Hwrt 1 /
TF"iVlP

J. . A 1 a 1o 1 . O J. . ft 1 ft 1 Q 1til. Q 1o 1

.

n 1 .
7ti1'* ,

c . 7a
f *7 . 7Q 7Q 7Q 7Q 7Q 7Q 7Q 7Q 7 OId ,

o • 7u
f o . 7H 7 A 7fl 7n 70in* 7 ain. 7ain. 7flin. 7 1

t I. ,

1 1 • 77 77f f • 77 77 77If* 77II, 77If, 77
t 1 ,

70

5. 77. 11 » 11, 11. 11, 11, 11, 11, 70.
fo. 7d. 80. 80. 80. 80. 84. 94. 95. 87. 76.
7. 79. 84. 84. 04. 84. 88. 106. ill. 100. 87.
8. 81. 88. 88. 88. 88. 89. 109. 117. 108. 99.
9. 83. 96. 92. 92. 92. 92. 109. 119. 113. 1 in.

10. 8o. lOU. 96. 96. 96. 96. 105. Il6. 116. 1 19.
11. 89. 110. 100, 100. 100. 100. 101

.

111. 115. 126.
12. 92. 11<4. 110. 103. 103. 103. 103. 104. 112. 1 30.
13. 9^, 115. 119. 114. 105. 105. 105. 105. 106. 132.
m. 96. lit. 125. 125. 114. 107. 107. 107. 107. 130.
lb. 97. Ill

.

127. 132. 121. 106. 106. 106. 106. 125.
16. 9d. 105. 126. 135. 126. 105. 105. 105. 105. 118.
17. 98. 103. 120. 131. 126. 107. 103. 103. 103. 108.
18. 97. 100. 109. 119. 117. 105. inn. 100. 100. 98.
19. 9b. 96. 96. 96. 96. 96. 96. 96. 96. 89.
20. gi. 9U. 94. 94. 94. 94. 94. 94. Q4. 87.
21. 9*d. 92. 92. 92. 92. 92. 92. 92. 92. 85.
22. 89. 69. 89. 89. 89. 89. 89. 89. 89. 82.
23. 8u. 86. 86. 86. 86. 86. 86. 86. 86. 79.
21. 83. 63. 63. 83. 83. 83. 83. 83. 83. 76.

55



location: MLMPH1S» TENMLSSFf:

MONTh= 7 DAY = 21 FOR LATITUDL= 3b. 1 LOriGITUDF^ on.O

ALPHA/h:: .300

bOL-AIP TEMPEKATUKFS (DFG. F)

7 I ML AIK SOUTH SW WEST NW NORTH NF EAST SF horiz
(HR)

1

.

di

.

81 . 81 . 81 . 81 . 81 . 81

.

81

.

81 . 74.
2. 79. 79. 79. 7Q. 79. 79. 79. 79. 79. 72.
3. 7ti. 78. 78. 78. 78. 78. 78. 7fl. 78. 71 .

U. 77. 77. 77. 77. 77. 77. 77. 77. 77. 70.
5. 77. 77. 77. 77. 77. 77. 77. 77. 77. 70,

• b. 76, 82. 82. rt2. 82. 91. 110. 112. 96. 81 .

' 7. 79. 88. 86. 88. 88. 98. 133. 143. 120. 103.
8. 6i . 9b. 95. Q5. 9b. 97. 138. 154. 135. 124.
9, 63. 108. 101

.

101. 101 . 101

.

134. 154. 143. 143.
10. 8b. 121

.

107. 107. 107. 107. 125. 147. 14b. 159.
11. 89. 131 . 112. 112. 112. 1 12. 114. l34. 141. 170.
12. 92. 136. 129. 115. lib. 115. 115. 117. 132. 1 76.
13. 94. 137. 135. 117. 117. 117. 117. 118. 177.
1*+. 9o. 133. IbU. 153. 132. 117. 117. 117. 117. 171 .

15. 97. 124. 157. Ibb. 14b. 116. 1 16. 1 16. 116. 160.

lb. 9d. 113. 154. 171. Ib4. 1 13. 113. 113. 113. 14b.

17. 9d. 108. 142. 16b. Ib4. 1 16. 108. 108. 1 08. 1 26.

18. 97. 102. 122. 140. 137. 113. in?. 102. 102. 1 Ob.

19. 9b. 96. 96. 96. 9b. 96. 96. 96. 96. 8^.

20. 9'+. 94 . 94 . 94. 94. ^4. 94 . 94. 94 . 87.

21. 92. 92. 92. 92. 92. 02. 92. 92. 8b.

22. 89. 69. 89. 89. 89. 89. 89. 89. 89. 82.

23. ao. 86. 8b. 86. 86. 86. 86. 86. 86. 79.
2'+. 83. 83. 83. 83. 83. 83. 83. 83. 76.
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location: HOUSTON. TtXAS

MONTh= 7 DAYr2i FOR LATITUDE^ 29. f> L0mGITIJDE= 95.3

ALPHA/H= .3UU

SOL-AIR TEMPERATURES (DEG. F)

TIME Alhi south' SW WEST
(HK) TEMP

1 . OX. M 1 A 1OX. p 1" X .

c. •
n nou .

u noU .
u no i> .

3. 79. 79. 79. 79.
4. 7h. 78. 78. 78.
b. 7a. 78. 78. 78.
b. 79. 79. 79. 79.
7. 8U. 87. 87. 87.
8. 81. 93. 93. 93.
9. 64. 100. 100. 100.

10. 8o. Ill . 10b. 106.
11. 88. 121

.

111. 111.
12. 9U. 128. 117. 114.
13. 93. 130. 134. 127.
1*+. 94. 127. 14b. 147.
15. 9b. 120. 151

.

Ibl.
16. 9d. 112. Ibl

.

IbQ.
17. 9b. 108. 143. Ibb.
18. 9b. 1U2. 125. 146.
19. 94. 94. 9b. 97.
2U. 93. 93. 93. 93.
21. 90. 90. 90. 90 .

22. 88. 88. 8fl. 88.

23. 8d. 8b. 8b. 8b.
24. 84. 84 . 84. 84.

I'Jwv
MAO T LJIMUK In ' Jt LAST SF MOR I 7

fl 1O 1 . HI. 81

.

81 . 81 • 74 •

80

.

80 . 8IJ . 80 . 80

.

73 .

7q
• 12 •

"7 a'8 • 78 • 78

.

78

.

78 . 71 .

78. 78. 78. 78. 78. 71.
79. 82. 85. 85. 8?. 73.
87. 99. 128. 133. Ill . 94.
93. 102. 140. Ib2. 129. 1 17.

100. 101 . 140. 156. 139. 138.
106. 106. 134. ISI . 142. 156.
111. 111. 124. 140. 139. 160,
114. 114. 114. 124, 130. 177.
116. 1 16. 116. 116. 118. 179.
131

.

117. 117. 117. 117. 1 74.
144. 115. 115. 115. 115. 1 64.
Ib3. 114. 112. 112. 1 12. 149.
Ibb. 116. 108. lOfl. 108. 130.
142. 114. 102. 102. 102. 10«^.

97. 95. 94. ^4. 94. 88.
93. 93. 93. 93. 93. 86.
90. 90. 90 . 90. 90

.

83.
88. 88. 88. 88. 88. 81.
86. 86. 86. 86. 86. 79.
tt4

.

84. 84. 84. 84. 77.
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location: HOUSTON. TEXAS

MONTMz 7 DAYZ21 FOR LATITUDE= 29.6 LOnGITUDF= 9S.3

ALPHA/H= , IbO

SOL-AIR TEN-PEHATURES y DEG . r J

t 1*1L SW WEST NM NORTH t A3 1
cc Ljf\0 T 7

IK )
T C J!L>

1 •
Q 1 Li 181 . 81. 81. 81. 81

.

81. 81 . 81 .
7 li74 .

o U f IO U .
Q n 80. 80. 80. 80. 80 «

o n80 • 80 .
7 rt73 .

IJ • 7u
/ y . / y

.

79. 79. 79. 79. 79 .
7n 7079 . 72 .

liH * f tj .
7 Q
^ 8 . 76. 78. 78. 7fl. 78 .

7 O78 .
7 O78 . 71 ,

f O .
7 Q
f 8 . 7a. 78. 78. 78. 7 Q78 .

7 O78 .
7 O78 .

7 171 .

(3 • f 7 .
70 79. 79. 79. 80. 8ii . 8U .

7 '572 •

7/ • O U . oO . 83. 83. 83. 89. 1 U4 »
1 n7 Vb . Ho .

o •
U 1 il78 / . 87. P7. 87. 92. 111111. « 1 7117. 1 u n . 9ft .

9. SH. 92. 92. 92. 92. P2. 112. 120. Ill . 107.
10. bo

.

99. 96. 96. 9b. 96. no. 118. 114. 1 17.
11. 88. 105. 99. 99. 99. 99. 106. 11'+. 1 13. 125.
12. 90 . 1U9. 104. 102. 102. 102, 102. 107. 110. 130.
13. 93. 111. 113. 110. 104. 104. 104. inti. 105. 132.
l**. 94. HI. 120. 121 . 112. 105. 105. 105. 105. 131.
lb. 95. 108. 123. 128. 120. 105. 105. 105. 105. 126.
lb. 9b. 10*4. 123. 132. 125. 105. 104. 1 04. 104. 1 19.

17. 9d. 102. 119. 131 . 125. 106. 102. 102. 102. 10°.
IH. 9b. 99. 110. 121. 118. 104. 99. 99. 99. 98.
19. 94. 94 . 95. 'J5. 95. 95. 9U. 94. 94. 87.

20. 93. 93. 93. 93. 93. 93. 93. 93. 93. 86.
21. 9iJ. 90. 90. 90. 90. 90. 90. 90. 90. 83.

22. 88. 88. 88. 88. 88. 88. 88. 88. 88. 81.

23. at). 86. 66. P6. 86. 86. 86. 86. 86. 79.
2*+. 8'+. 84 . 8*+. 84. 84

.

84. 84. 84. 84. 77.
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location: SLATTLE. IaASHIMGTON (CITY)

MONTH= 7 DAY=ai FOR LATITUDE= 47.6 LOnGITUDF= 122.3

ALPHA/H= . IbO

bOL- AIR TEMPERATURES (DEG. F)

bUU 1 H WEST NW NORTH NE EAST 5L l-tOR 1 2

IK

)

TEMP
1 . 66. 66. 66. 66. 66. 66. 66. 66. 66. 59.
2. 6H

.

6U. 64. 64. 64. 64. 64. 64. 64. 57,
3. 63. 63

.

63. 63. 63. 63. 63. 63. 63. 56.
4. 62. 62

.

62

.

62. 62. 62. 62. 62. 62. 55.
5. 62. 62. 62. 62. 62. 63. 63. 63. 62. 55.
6. 63. 6b. 65

.

65. 65. 71. 82. 83. 74

.

62.
7. 64. o9. 69. 69. 69. 72. 90. 96. 86. 72.
ti. 6o

.

7b. 72. 72. 72. 72. Ql. 102. 95. 82.
9. 68. 61. 76. 76. 76. 76. 89. 103. 101

.

91 .

10. 70. 93. 80. fln. 80. 80. 85. 100. 104. inn.
11. 73. 100. 86. 83. 83. 83. 83. 95. 104. in6.
12. 75. 105. 97. 86. 86. 86. 86. 89. 101

.

no.
13. 77. 106. 106. 95. 88. 88. 88. 88. «'6. 112.
l**. 79. 105. 112. 106. 90. 89. 89. 89. 89. Ill

.

lb. 80. 100 . 114. 113. 98. 89. 89. 89. 89. in7.
16. 81. 9U. 113. 117. 105. 88. 88. 88. 88. 101

.

17. 81. 87. 107. 116. 108. 87. 87. 87. 87. 94.
Iti. 80. 8U. 98. 108. 104. 89. 84

.

84. 84. 85.
19. 79. 80. 85. 90. 90. 84. 80

.

80. 80. 75.
20. 77. 77. 77. 77. 77. 77. 77. 77. 77. 70.
21. 7b. 75. 75. 75. 75. 75. 75. 75. 75. 68.
22. 73. 73. 73. 73. 73. 73. 73. 73. 73. 66.
23. 70. 70. 70. 70. 70. 70. 70. 70. 70. 63.
24. 66. 68. 68. 68. 68. 68. 68. 68. 68. 61

.
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location: SLATTLE* WASHImGION (AIRPORT)

ivIONTm: 7 DAY=21 FOR LATITUDt= '+7.'+ LOnGIT")DE= 122.3

ALFHA/H= .300

SOU-AIR TEMPERATURES (DEG. F

)

AIK SOUTm SW WEST NW NORTH NE EAST SE moriz
\H ) TEi^P

I , 67 . f>7

.

67. 67, 67. 67. 67 . 67

.

60

,

2. . 6b. 65. 65, 65. 6S . 58

,

."3'. w~ . 6*4

.

6'+. 614

,

61+. 64 . 6l4 , 614 . 57.
63. 63. 63. 63. f>T •o ^ . 63 • S6

.

•'Si %J'J . 63. 63. 63. 614. ozi

.

6S-,

W • 614 .w~ • 69. 69. 69. 80. in?. 1 OS- 87

,

70 .

7. 6b. 7U. 74. 7U. 714. 80. lie. 129. 1 09, 89,
6. 67. 6b. 80. 80. 80. 80. 119. 139. 125. 1 07,
9. 70. 103. 86. 86. 86. 86. 112. ii+n. 136. 1?14,

io. 73. 118. 91 . 91. 91. 91

.

102. 133. mo. 138,
11. 7b. 130. 103. 96, 96. 96. 96. 121. 138. 149,
12. 7d. 137. 122. 100. 100. 100. 100. 105. 130, l'=;5.

13. til. 138. 136. 117. 102. 102. 102. 102, 117, 156,
lU. 83. 131. lUfl. 136. 1014. 103. 103. 103, 103, 1 53,
15. a^. 1214. 152. 150. 120. 102. 102. 102, 102. 1U5,

16. Hb. Ill . lUP. 1^7. 132. 100. 100. 100, 100. 1 33,
17. 05. 96. 137, 155. 138. 97, 96. 06, 96. 117,
18. b(«. 91

.

119. lUO. 132. 101. PI

.

91 , PI. 1 no.

19. 83. tib. 9U. 105. 10b. 93. 8b. 85, 85. 82,

20. 31. bl. 81. Ml

.

HI . 81

.

Rl. 81

.

81

.

714,

21. 78. 78. 78. 78. 7h. 78. 78. 78. 78, 71

,

22. 7b. 75. 76. 7b. 75. 75. 75. 75. 75. 68,
23. 73. 73. 73. 73. 73. 73. 73. 73. 73. 66,
2«*. 70. 70. 70. 70. 70. 70. 70, 70. 70, 63,
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location: StATTLE» WASHlrjGTON (AIRPORT)

MOWTH= 7 DAY=21 FOR LATITUDE^ 17. 1+ LONGITUDE^ 122. ,"5

ALPHA/H= . IbO

SOL-AIR TEMPERATURES (DEG. F)

TIME AIK SOUTH SW WEST NW NORTH NE EAST 5E MOPIZ
(HR) TEMP

1. 67. 67. 67. 67. 67. 67. 67. 67. 67. 60,
2. 65. 6b. 6b. 65. 65. 65. 65. 65. 65. 5fl.

3. 61. 61. 61. 61. 61. 61. 61. 61. 61. 57.
1. b3. 63. 63. 63. 63. 63. 63. 63. 63» 56.
5. 63. 63. 63. 63. 63. 63. 61. 61. 63. 56.
6. 64. 66. 66. 66. 66. 72. 83. 81, 75. 61.
7. 6b, 70. 70. 70. 70. 73. 91. 97. 87. 71.
8. 67. 76. 71. 71, 71. 71. 93, l03. 96. 81,
9. 7U. b6. 78. 78. 78. 78. 91. 105, 103. 93.

10. 73. 95. 82. 82. 82. 82. 87. 103. 106. 102,
11. 7b. 103. 89. 86, 86. 86. 86. 98. 107. 109.
12. 76. 108. 100. 89. 89. 89. 89. 92. 101. 113.
13. 81. 1U9. 109. 99. 91. 91. 91. 91. 99. 115.
11. 83. 108. 115. 109. 91. 93. 93. 93. 93. 111.
15. 81. 101. 118. 117. 102. 93. 93. 93. 93. 111.
16. 8b. 98. 117, 121. 109. 92. 92. 92. ^ 92. 105.
17. 8b. 91. 111. 120. 112. 91. 91. 91. 91. 98.
18. 81. 86. 101. 112. 108. 93. 88. 88. 88. flfl.

19. 63. 61. 88. 91. 91. 88. 81. 81. 81. 7Q.

20. 81. 81. 81. 81. 81. 81. 81. 81. 81. 71.
21. 7d. 78. 78. 78. 76. 78. 78. 78. 78.

.
71.

22. 7b. 75. 75. 75. 7b. 75. 75. 75. 75. 68.

23. 73. 73. 73. 73. 73. 73. 73. 73. 73. 66.
21. 7U. 70. 70. 70. 70. 70. 70, 70. 70. 63.

61



location: SLATTL£» WASHINGTON (CITY)

month: 7 DAY=^1 FOR LATITUDE: 17.6 L0MGITUDF= 122.3

ALF'HA/H= .300

SOL-AIR TEMPERATURFS (OEG. F)

TIME Alk SOUTH SW WEST NW NORTH NE EAST SF hORIZ
(HK) TEMP

1. 6o

.

66. 66. 66. 66. 66. 66. 66. 66. 5^.
2. 64. 64 . 64. 64. 61+ . 64. 64. 64. 64. 57.
3. 63. t>3

.

63. 63. 63. 63. 63. 63. 63. 56.
U

.

62. 62. 62. 62. 62. 62. 62. 62. 62. 55.
b. 62. 62. 62. 62. 62. 63. 64. 64. 63. 55.
6. 63

.

68. 68. 68. 68. 78. 101 . 104. 86. 6^.
7. 64, 73. 73. 73. 73. 79. 116. 128. 108. 88.
b. 6b

.

84 . 79. 79. 7q, 79, 117. 138. 124. 1 06.
9. 6d

.

101 . 84. 84. 84. 84, 110. 138. 134. 122.
10. 7U. 116. 89. 89. 89. 89. 99. 131. 138. 136.
11. 73. 128. 100. 93. 93. 93. 93. 118. 135. 146,
12. 7b. 134 . 119. 97. 97, 97. 97. 102. 127. 1 52.
13. 77. 135. 135. 113. 99. Q9. 99, 99. 114. 1 53.
1*+. 79. 130. 145. 132. 100 . 99. 99, 99. 99. 14Q.
15. 8o

.

120. 148. 146. 116. 98. 98. Q8. 98. 141 .

16. 81. 107. 144 . 153. 128. 96. 96. 96. 96. 129.
17. ai

.

92. 133. 151. 134, Q3. 02. 92. Q2. 113.

la. 8U. 88

.

115, 136. 129, 97. 88. 88. 88, Q6.
19. 79. 82. 90. 102. 102, 90. 82. 82. 82. 78.
20. 77. 77. 77, 77. 77, 77. 77. 77. 77. 70.

21. 7b. 75. 75. 75. 7b. 75. 75. 75. 75. 68.
22. 73. 73. 73. 73. 73. 73, 73. 73. 73. 66.

23. 70. 70. 70 . 70. 70. 70. 70. 70. 70. 63.
24. 68. b8. 68. 68. 68, 68. 68. 68. 68. 61 .
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Table D

Magnetic Tape TDF 14 for Breakthrough Localities

Localities Station No. Record Period Reel No.

Sacramento, Calif. 23232 Jan. •49 Dec. •58 069

Wilmington, Del.
(Phila., Pa.)

13739 Jan. •49 Dec. •58 268

Macon, Ga. 03813 Jan. •55 Dec

.

•64 52 7

Indianapo lis, Ind

.

93819 Jan. '49 Dec. •58 550

Kalamazoo, Mich.
(Battle Creek)

14815 Jan. •49 Dec

.

•54 073

St. Louis, Mo. 13984 Jan. '49 Dec

.

•58 261

Jersey City, N. J.

(Newark, N. J.)

14734 Jan. •49 Dec

.

•58 2 05

Memphis Tennessee 93839 Jan

.

•49 Dec

.

'58 173

Houston, Tex. 12918 Jan. •49 Dec

.

•58 259

Seattle, Wash.
Sea/Tac airport

24233 Jan

.

•49 Dec

.

•58 088

Downtovm Seattle 24244 302
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Table E

AFM 88-8* Data for Coincident

Dry- and Wet-Bulb Temperature Frequencies

These tables show the frequency of the hourly dry-
bulb temperature observations for a temperature range
of 5 degrees F for three daily time periods; from 02

to 09 hours, from 10 to 17 hours and from 18 to 01

hours. Also listed are total frequencies of hourly
observations for each month at 5 ° temperature "bin"
and average wet-bulb temperature that occurs coinci-
dent with the same temperature level specified in
the "bin".

Amended by 0. E. Richard in 1971
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Appendix

City Maps for the

Breakthrough Sitts

P Breakthrough Site

^ Airport

Weather Data Station
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Figures 3 through 22 - Coincident annual frequency profiles for the

hourly dry-bulb temperature and wind speed,

and those for this relative humidity and

wind speed. The height of the profile

represents relative frequency of the co-

*/
incident occurrences— based upon ten year

average. All ten localities show the high-

est frequency profile at the wind speed in

the vicinity of 5 mph. But the coincident

dry-bulb teiq)erature and relative humidity

widely vary from locality to locality.

The apprcxlaiate value of frequency for these three dimensional
profiles may be deternined by noting in Figure 3 that it's peak
represents 750 hourly observations while in Figure 4 that it

is 2200 hourly observations. The scales for all the other pro-
files for temperature /wind speed and relative humidity/wind
speed are consistent with Figures 3 and 4, respectively.
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SflCRfiMENTO. CflLIFQRNLfl

Fig. 3 COINCIDENT PROFILE FOR WIND SPfED
RND DRY BULB TEMPERRTURE

Fig. 4 COINCIDENT PROFILE FOR WIND SPEED
RND RELRTIVE HUMIDITY
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WILMINGTON, DELflWflRE

Fig. 5. COINCIDENT PROFILE FOR WIND SPEED
AND DRY BULB TEMPERATURE

Fig. 6 COINCIDENT PROFILE FOR WIND SPEED
AND RELATIVE HUMIDITY
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nnCQN, GE0RGIR

Fig. 7 C0INCIDENT PROFILE FQR WIND SPEED
RND DRY BULB TEMPERRTURE

Fig. 8 COINCIDENT PROFILE FOR WIND SPEED
RND RELRTIVE HUMIDITY
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5>

Fig. 10 C0INCIDENT PROFILE FOR WIND SfEED
AND RELRTIVE HUMIDITY
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GRRND RflPIDS. MICHIGRN

Fig. 11 COINCIDENT PROFILE FOR WIND SPEED
RND DRY BULB TEMPERRTURE

Fig. 12 COINCIDENT PROFILE FOR WIND SPEED
RND RELRTIVE HUMIDITY
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NEWARK. NEW JERSEY

Fig. 14 COINCIDENT PROFILE FOR WIND SPEED
AND RELRTIVE HUMIDITY
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ST. LOUIS. mSSQURI

COINCIDENT PROFILE FOR WIND SPEED
AND RELATIVE HUMIDITY
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MEMPHIS, TENNESSEE

Fig. 17 CQINCIOENT PROFILE FOR WIND SPEED
AND DRY BULB TEMPERRTURE

Fig. 18 COINCIDENT PROFILE FOR WIND SPEED
fiND RELATIVE HUMIDITY



HOUSTON . TEXfiS

'1

Fig. 19 COINCIDENT PROFILE FOR WIND SPEED
RND DRY BULB TEMPERRTURE

Fig. 20 COINCIDENT PROFILE FOR WIND SPEED
AND RELATIVE HUMIDITY
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SERTTLE. WRSHINGT0N

Fig. 21 COINCIDENT PROFILE FOR WUJD SfEED
AND DRY BULB TfMPERRTlJR^

Fig. 22 COINCIDENT PROFILE FOR WIND Sf^EED
AND RELRTIVE HUMIDITY
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Figures 23 through 32 present wind flow patterns by plotting

the annual average wind speed In a polar form with respect to the

direction of wind. Indicated on the polar diagram of the wind speed

are the directions of prevailing wind during summer and winter seasons.
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Fig. 23 SflCRflflENTO, CRLIFORNIfl
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Fig. 25 MflCON . GEORGIA
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Fig. 26 INDIRNflPOLIS. INDIflNH
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Fig. 28 ST. LOUIS. MISSOURI
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